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The present contribution deals with the concepts of marginal habitats in selected regions 
of the ancient world, ranging from modern Spain to the Jordanian desert and from Turkey 
to the Ethiopian highlands. Central to this research is the hypothesis that the occupation 
of areas beyond the ‘normal’ Settlement patterns corresponds to colonization processes 
which reflect specific social strategies and may have stimulated the development of new 
technological skills. A review of‘marginality’ research in various disciplines indicates that 
there is no comprehensive definition of the concept, which can be approached from a 
multitude of perspectives and with manifold objectives. A survey of the eight case studies 
and two more in-depth discussions of the sites of Musawwarat (Sudan) and Ayamonte 
(Spain) highlight the potentials as well as the limits of the archaeological investigation into 
past marginalities. Patterns of spatial marginalization are the easiest to detect. The studies 
also show that we must not limit our analysis to the adverse factors connected to different 
kinds of marginalities. Instead, our analyses suggest that spatially marginal areas were 
deliberately chosen for settlement - an Integration with core-periphery approaches may 
help us to understand these scenarios, which have received little attention in ‘marginality’ 
research in archaeology or elsewhere so far. 

Technical knowledge; periphery; marginality; centrality. 


i Introduction 
i.i Objectives 

The relation between the natural environment of settlement spaces, their occupation 
by human settlers and the development of technical knowledge in order to control the 
natural environment are of central interest in the evaluation of ancient settlement phases. 
Central to our research is the hypothesis that in early societies the occupation of set¬ 
tlement spaces that were located beyond the ‘regulär’ settlement areas corresponded to 
colonization processes and required specific settlement strategies. Settlement spaces be¬ 
yond the ‘regulär’ settlement areas included, for example, remote areas or ecologically 
marginal habitats; the settlement of such areas was motivated by religious or to Strategie 
considerations. We assume that the settlement of ecologically marginal habitats would 
have consequences, e.g. Stimulation of the development of new technological skills. 

The influence of the character of the colonized areas on settlement strategies that 
diverged from the ‘normal’ settlement strategies of a society and the technical knowledge 
developed to cope with ecological challenges inhabitants encountered will be evaluated in 
a comparative approach focusing on multiple different ancient societies that established 
colonies in the Mediterranean and in the Old World drylands. The research is being 
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conducted by the interdisciplinary research group Ancient colonization of marginal babitats 
(research group A-1 within the Excellence Cluster Topoi - The Formation and Transformation 
of Space and knowledge in Ancient Civilizations), in which scholars of prehistory, archaeology 
and physical geography are investigating the various forms of marginality associated with 
the different Settlement areas and the different settling societies. The research projects 
build in part on previous studies conducted within the research group Central places and 
tbeir environment of the Excellence Cluster Topoi. The eight research projects within the 
group take the form of case studies ranging geographically from modern Spain to the 
Jordanian desert and from Turkey to the Ethiopian highlands in order to cover different 
varieties of colonized areas and colonizing intentions. For each of the Settlement sites, 
we attempt to assess the specific aspects of marginality associated with the area and as- 
certain how their ancient inhabitants coped with them. The research also investigates 
the implicit reason for colonizing the specific area chosen. It becomes clear that only an 
interdisciplinary approach, investing the history and trajectory of the Settlement activities, 
past environmental conditions, social structures and technical skills simultaneously, can 
yield conclusive results. 


1.2 Marginality in different disciplinary contexts 

‘Marginality’ is a dimension of analysis and a topic of research in a number of dis- 
ciplines. The aim of this section is to summarize the current scientific approaches 
to the concept of marginality in ecology, geography and archaeology. 


1.2. i Marginality in the ecological context 

In ecology, marginality is related to Elutchinson’s concept of ecological niches . 1 This con¬ 
cept characterizes habitats by an area’s physiographic factors (abiotic and biotic), which 
can influence the survival and reproduction of individuals. Favorable habitat conditions 
are reflected in positive reproduction rates that make a population independent from 
immigration. Such habitats are defined as belonging to the ‘ecological niche’of a species . 2 
Correspondingly, unsuitable habitats, in which the reproduction rate is negative, are not 
part of the niche, and a population is dependent on immigration of individuals from the 
core habitats to maintain stability. The transition zone between suitable and unsuitable 
habitats is in general characterized by a fuzzy border. Occupation of these fuzzy border 
areas tends to be only temporary and their demographical significance for the species 
is low. Kawecki has defined such areas as marginal habitats . 3 Ecologists divide marginal 
habitats into a) habitats functioning predominantly as ecological niches in which tempo¬ 
rary fluctuations in the System boundaries might have negative effects on the population; 
b) habitats which achieve only the lower System boundary to fulfill the requirements 
to function as an ecological niche and c) habitats in which the local population has 
implemented adaptation strategies enabling it to remain in this transition area between 
suitable and unsuitable habitats . 4 

Summarizing, from an ecological perspective, the concept of ‘marginality’ 

[...] has been applied to describe phenomena that occur at biophysical limits 

of any kind. These may be geophysical boundaries, environmental thresholds, or 
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habitats that are not well suited for particular species or populations [...]. Since 
the diversity of nature provides a great variety of conditions, margins and marginal 
conditions are innumerable . 5 


1.2.2 Marginality in the perspective of human geography 

In general, societies are composed of multiple social groups which can be distinguished 
on the basis of social Status and ethnic, religious and cultural identifications. Not all 
groups participate equally in the socio-cultural, political and economic life of a society as a 
whole. While some groups enjoy privileged access to education, prosperity, participation 
in decision-making and natural resources, such access is restricted or denied for other 
groups . 6 Human geographers investigate communities of the latter type, groups situated 
at the margin of a society, in order to describe and analyze the socio-cultural, political, 
economic and environmental factors triggering the societal, economic and spatial Segre¬ 
gation which leads to the marginalization of specific groups. 

Communities or individuals identified as marginal frequently exhibit enhanced vul- 
nerability, as both phenomena - marginality and vulnerability - are triggered, or char- 
acterized by the same boundary conditions, such as disadvantaged setting, lack of access 
to natural resources and limitations on participation in the ‘normal’ social life of a Com¬ 
munity (like limited access to education, reduced food security, lack of access to decision 
making processes, being subject to environmental pollution etc .). 7 

Although no definition of marginality has yet gained widespread acceptance , 8 the two 
Statements that follow can serve as a point of departure for developing an understanding 
of the concept: 

Marginality is a complex condition of disadvantage which individuals and com¬ 
munities experience as a result of vulnerabilities that may arise from unfavorable 
environmental, cultural, social, political and economic factors . 9 

Socio-economic marginality is a condition of socio-spatial structure and process 
in which components of society and space in a territorial unit are observed to 
lag behind an expected level of performance in economic, political and social 
wellbeing compared with average condition in the territory as a whole . 10 

Taking these definitions into account, we can sum up by stating that the concept of‘marginal¬ 
ity’ in the discipline of human geography i) encompasses a societal, a spatial as well as a 
temporal dimension 11 and ii) is a relative and a dynamic concept 12 , and by determining 
that iii) scale must be taken into account when investigating it . 13 

Research on the societal dimension of marginality seeks to understand the causes 
leading to the marginalization of communities or individuals. The societal factors consid- 
ered are demography, religion, culture, social structure, economies and politics . 14 Social 
marginality research investigates how economic and political conditions influence the 
access of individuals or groups to resources. The societal dimension of marginalization is 
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perceived as a social construct, in which power is identified as a crucial factor triggering 
marginality . 15 

Since the spatial dimension of marginality is determined by the physical environment, 
our research focuses in particular on spatial patterns relating to centers (non-marginal) 
and peripheries (marginal ). 16 Spatially marginal areas are located at a distance from the 
major economic centers and have poor infrastructural connections. In consequence, they 
are not closely linked to mainstream developments . 17 Another characteristic of spatially 
marginal places is their location at the edges of social or governmental Systems . 18 

In human geography, marginality is considered to be the product of socio-economic 
and geo-political boundary conditions which change over time. Dimension, scale and 
degree of marginality are influenced by dynamic processes and their assessment is influ- 
enced by the personal biases of the researcher. 19 Thus, marginality needs to be investigated 
as a dynamic phenomenon with a temporal dimension. Moreover, the firame of reference 
from which a region, an individual or a community are classified as marginal or as central 
is essential to an understanding of the System as a whole. Groups or individuals can 
experience marginality in one sector of their socio-cultural or physical environment, while 
being well integrated within mainstream developments with regard to other aspects of 
their existence . 20 Furthermore, the individual perspective of the person defining the frame 
of reference also affects the distinction between marginal and non-marginal . 21 Thus the 
definition of marginality depends on the temporal and spatial scale under investigation 
and on the standpoint from which marginality and non-marginality are defined . 22 

Social and spatial marginality tend to be associated with one another, and the tran- 
sition between them occurs along fuzzy borders. Enclaves or ghettos are good examples 
of the fact that social marginalization, in this case religious or ethnic affinities, can result 
in spatial marginalization as well . 23 Social marginality can be broken down into several 
subcategories . 24 In practice, though, these categories tend to overlap, and although the 
distinctions can be helpful, they can also be limiting, preventing a comprehensive un¬ 
derstanding of the complex interweaving and the processual nature of marginalization. 
Marginality can be classified into the following subtypes which differ in terms of the scope 
and the anchoring of the causes of marginalization : 25 

a) Disadvantages which develop spontaneously as a result of natural or cultural lim- 
itations of an area and which affect the economy of a community or individuals are 
aggregated under the term contingent marginality . 16 Environmental factors like low-fertility 
or unfertile soils, steep topography and a negative water balance might contribute to the 
development or intensification of contingent marginality . 27 

b) Systematic marginality occurs predominantly in hegemonic social Systems in which 
all of the power is concentrated within a single ruling social dass, for instance in colonial 
or neo-colonial societies in countries of the Global South . 28 
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c) Collateralmarginality represents a hybrid form of contingent and systematic marginal- 
ity. It occurs when individuals or communities are marginalized as a consequence of 
their close relations to communides which are affected by either condngent or systematic 
marginality . 29 

d) Leveraged marginality represents a sub-type of contingent or systemic marginality 
and describes disadvantaged communities or individuals, who have to face challenges 
related to the globalized market. Leveraged marginality occurs e.g. when internationally 
acting Companies relocate production locations to a country with a lower wage leveis 
while the communities and individuals left behind experience leveraged marginality . 30 


1.2.3 Marginality in the archaeological context 

In the discipline of archaeology, the contribution of Young and Simmonds 31 and the 
perspectives on the topic which they explore represent a milestone in the research on 
marginality. In their critical examination of earlier (case) studies, Young and Simmonds 
drew on concepts from human geography, most notably the work of Blaikie and Brook- 
field 32 on land management processes and land degradation in current Africa. Following 
them, Young and Simmonds distinguish three dimensions of marginality: the sociopoliti- 
cal, the economic and the ecological. They see these three dimensions as neither mutually 
exclusive, nor mutually dependent, e.g. arguing that: 

The archaeological implications of ecological marginality for settlement and sub- 
sistence are, at one level, dependent on the relationship between human com¬ 
munities and the biota affected by marginal conditions. However, to grasp these 
implications fully, archaeologists and historians must try to examine the total 
economic basis of a society and its relationship with its resources. In this context, 
the overlap between economic, ecological and sociopolitical marginality should 
be obvious . 33 

In archaeological research ‘marginality’ is offen defined exclusively on the basis of environ¬ 
mental criteria. Arguing against this narrow perspective is the recognition that definitions 
of marginality are relational and that it is important to consider scale and perspective, 
as well as the processual nature of marginality . 34 The conditions of the respective ‘core’ 
group or region need to be fully explored before Statements about marginality can be 
made, and it would not be appropriate to consider marginal groups, in conjunction with 
peripheral regions, and non-marginal groups, in conjunction with core regions as separate 
entities. Thus an integrated approach is required to address the different phenomena, one 
that examines sociopolitical, economic and ecological marginality separately . 35 Such an 
approach can to some extent overcome the limits restricting exploration of the different 
dimensions of marginality using archaeological sources, allowing a better understanding 
of the complexity of the interweaving forms of marginality to be obtained. 

Although a good deal of methodological thought has been presented in recent years, 
no approach to marginality has yet been established in archaeology as a clear Standard. 
On the one hand, this is due to the complexity of the subject. One could say that “eco¬ 
nomic, ecological, social, political, cultural and spatial marginalities may all have different 
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values in different times and places, and might occur together in many different combi- 
nations ”. 36 On the other hand, the fact that archaeological Sciences are themselves rather 
heterogeneous phenomena contributes to the coexistence of multitude of approaches to 
and uses of marginality in archaeology - or rather archaeologies. To eite just a very few 
examples, it is interesting to observe how in the classics field, i.e. classical archaeology, 
ancient history, Greek and Latin philology, the term ‘marginality’, even in recent publi- 
cations, is used almost exclusively as a synonym for ‘periphery’ 37 , while in fields closer 
to prehistoric archaeology or ethnology, ‘marginality’ tends to be considered more as a 
relative concept requiring a careful examination of the respective contexts to be defined 
and understood . 38 


1.3 The concept of marginality as addressed in our research 

The literature review shows that the concept of ‘marginality’ is applied with a wide ränge 
of implications in several disciplinary contexts, which to a certain extent overlap and 
borrow from one another. Still, each discipline approaches the topic with its own episte- 
mological interest and its own methodologies, which are informed in turn by the data sets 
with which these disciplines operate. The field of ‘marginalities’ as outlined by geographic 
research gives the widest possible framework for our investigations. It also highlights the 
fact that the individual ‘forms’of marginality overlap and intertwine.The nature of archae¬ 
ological research is determined by some specific features of its data set, primarily its lim- 
itation to material remains, on the basis of which researchers deduce information about 
aspects of life in the past, including immaterial aspects, and the conditions associated 
with it. The spatial and chronological distributions of these material remains are primary 
categories of archaeological analysis. This may account for the fact that marginality that is 
expressed in spatial patterns is the primary type of‘marginality’ studied in archaeological 
contexts. 

Within our research group, ‘marginality’ is in most cases defined with regard to spatial 
distribution, be it in relation to ‘core’ Settlement areas i.e. ‘centers’, or in relation to more 
favorable habitats which have been defined geographically. The two categories can con- 
verge but do not necessarily do so. For want of a better term, we call the first phenomenon 
‘spatial marginality’, although this form of marginality offen has socio-political causes and 
implications, since Settlement centers are offen also the centers of political power and 
social concentration. The second phenomenon comes dosest to the Standard ecological 
use of the term, and we therefore call it ‘ecological marginality’. Economic and social 
marginality do not necessarily possess a spatial dimension and are thus much less readily 
detectible in archaeological data sets. Still, several indications, such as the presence of 
deposits of raw materials and the differing degrees and forms of their exploitation can 
form the basis for assessing changing patterns of economic integration and marginal- 
ization. The same goes for social marginality, despite the fact that this may be the least 
discernable type from an archaeological perspective: detection of social marginality is 
usually limited to a recognition of its plausibility based on indirect evidence and complex 
argumentations. 

Our working definition of‘marginality’ implies that there is a condition of disadvan- 
tage associated with at least some, but not necessarily all factors determining the setup 
of communal and individual life in the relevant ‘marginal’settings. This broad definition 
hinders the establishment of criteria for detecting ‘marginality’, which cannot be iden- 
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tified and characterized in the data sets available in the given (landscape-)archaeological 
contexts. On the other hand, it allows us to discuss constellations which may not be man¬ 
ifest in modern marginality scenarios or are not in the focus of, e.g. current geographical 
research, such as the colonization of new Settlement areas despite their environmental 
marginality - a scenario investigated by several case studies in our research group. 


economic 

marginality 


ecological 

marginality 



social 

marginality 


Fig. i | The four relevant forms 
of marginality and their 
representation, based on the 
research group Topoi A-i 
Ancient colonization of marginal 
habitats. 


One result of our open approach to discussing ‘marginality’ in past societies is the insight 
that marginality can be detected on the basis of very diverse material sources and lines of 
argument. Paraphrasing Callo-Concha 39 et al., we suggest that the diversity of natural 
and social conditions provides an innumerably great variety of ‘marginalities’, whose 
archaeological investigation - methodological as well as empirical - is only just beginning. 


2 Case studies on ancient spatial marginality 

The research group ‘Ancient colonization of marginal habitats’ selected a total of eight 
different study sites throughout the Mediterranean, northeastern Africa and northwestern 
Arabia in order to investigate the different aspects of marginality in areas colonized during 
antiquity (Fig. 7J. In the following, the study sites are briefly introduced and discussed with 
regard to the different types of marginality. 

Spatially marginal areas are located at a distance from major economic centers and 
feature poor infrastructure connections. In consequence, they are not closely linked to 
mainstream developments. 40 Another characteristic of spatially marginal locations is their 
proximity to the outer borders of a (political) System. 41 Thus the investigation of spatial 
marginality focuses on the analysis of spatial patterns of central (in terms of administra- 
tion, craft/industry and trade) 42 and peripheral (marginal) areas. 43 


39 

40 

41 

42 

43 




















Wiebke Bebermeier et al. 



20°0'E 


20°0'E 


Legend 

A-1-1 Musawwarat es-Sufra (Sudan) 
A-1-2 Petra (Jordan) 

A-1-3 Conana (Turkey) 

A-1-4 Simitthus (Tunisia) 

A-1-5 Northern Badia (Jordan) 

A-1-6 Yeha (Ethiopia) 

A-1-7 Ayamonte (Spain) 

A-1-8 Resafa (Syria) 


Fig. 2 | Distribution of the study sites of the research group Topoi A-i Ancient colonization of marginal 
babitats. Triangles mark the center of the region of interest. Alphanumeric Codes identify the research 
projects and are referred to in figures 3-10, below. 


Colonization and habitation require conditions which are determined to a great degree 
by environmental factors. Colonization of unfavorable areas has frequently been accom- 
panied by the development of techniques to overcome natural limitations, such as tech- 
niques for storing food and/or water, or, in dry areas in particular, water harvesting and 
water direction . 44 Natural environments changed in conjunction with colonization: natu¬ 
ral landscapes were transformed into cultural landscapes, the Sediment balance and water 
budget as well as the nutrient fluxes were altered. Non-sustainable Settlement and land 
use strategies resulted in land degradation, frequently leading to deterioration of other 
site-related factors. 

The study sites vary greatly with respect to their physical regions, and taken together 
they encompass a broad time span, ranging from the 5th millennium BC to the ist millen- 
nium AD. At all of the study sites, the research has adhered to a Settlement-archaeological 
approach, encompassing the use of similar methodological approaches. The analysis of 
the study sites consistently pursues the ultimate aim of a diachronic and geographical 
comparison. 

Due to the location of the study sites in the Mediterranean, northeast Africa and 
northwestern Arabia, the natural environments at all of the sites had, at least temporarily, 
dryland character. In consequence, the availability of water plays a major role for all kinds 
of settlement activities. Moreover, especially in marginal habitats, the exploitation and 
utilization of building material and the transfer, adaption and advancement of each kind 
of engineering process are of heightened interest. It is necessary to ascertain which sets of 
spatial knowledge, such as knowledge on topography, precipitation and runoff patterns 
or the quality of locally occurring mining resources, the relevant communities had. In 
addition, the ways in which spatial and technical knowledge were implemented to create 
a living-friendly environment must be evaluated. 
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2.1 Musawwarat es-Sufra, Sudan (Topoi A-i-i ) 
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Fig. 3 | Estimation of the marginality levels of the social, spatial, economic and social marginality for the 
given time slices in the research region ofthe project Musawwarat (Topoi A-i-i).The estimation of 
marginality is linked to the correspondent regional context. The grey boxes indicate the estimated level of 
marginality; ‘no information’ indicates the absence of data sources on which to base an estimation. 


In the Napatan period (pre 300 BC), Musawwarat is marginal primarily in ecological 
terms, in relation to the ‘core habitat’ of the Kushite society i.e. the river oasis of the 
Nile valley. This ecological marginality translates into a spatial marginality: Musawwarat 
is the first (and for a long time the only) site colonized by the Kushites outside the Nile 
valley that featured monumental architecture and a state-supported religious topography. 
The socio-political position of Musawwarat is far from marginal: although we do not 
have any historical sources, the trajectory of the site and the input of resources apparent 
from the archaeological data show that it must have been of central importance to the 
Kushite rulers. In terms of social marginality we need to consider several groups with a 
potential presence at the site and their differential views of themselves and each other. 
We can assume that the Kushite elite, who developed and frequented the site, was not 
a marginal group. We are not in the position to make any Statements about the social, 
and economic, Status of the nomadic population who is thought to have frequented the 
region prior, during and after the development of Musawwarat as a religious center or 
about how they were perceived by the Kushite elite and the social majority of the river 
valley dwellers; similarly the self-perception of this nomadic component is not accessible 
to us on the basis of the available archaeological data. The economic Situation is similarly 
complex. The technologies used in the development of Musawwarat were very advanced, 
and the site saw a huge input of resources. At the same time, as an intentional ‘outlier’, 
it was dependent on the Kushite ‘core area’ in the Nile valley. We have no data on the 
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economic potential of the nomadic population in the area, although it has been assumed 
that the development of Musawwarat was aimed at Controlling them and siphoning off 
their production. 

As far as the resolution of the archaeological and environment data allows an assess- 
ment, the parameters discussed remain unchanged in the subsequent Meroitic period (300 
BC to 350 AD). The post-Meroitic period (post 350 AD) is not in the focus of the current 
research; archaeological data from the site are very limited for this era (for a detailed 
presentation of Musawwarat es-Sufra see section [J[i| ) 

2.2 Petra, Jordan (Topoi A-1-2) 
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Fig. 4 | Estimation of the marginality levels of the social, spatial, economic and social marginality for the 
given time slices in the research region of the project Petra (Topoi A-1-2). The estimation of marginality is 
linked to the correspondent regional context. The grey boxes indicate the estimated level of marginality; ‘no 
information’ indicates the absence of data sources on which to base an estimation. 


Petra, in the Southern part of modern-day Jordan, is located in a mountainous region 
within the eastern part of the Jordanian rift, itself part of the highly sensitive tectonic 
shift between the Arabian and the African Continental plates. 4 ' Due to its Situation in a 
semiarid region whose seasonal rainfall provokes heavy flashfloods, the site of the later 
city of Petra can be considered ecologically marginal. Petra was apparently once a non¬ 
permanent settling place for a group of Bedouins that was slowly transformed into the 
site of more permanent Settlement from c. 400 BC onwards. Since the Bedouin life-style 


45 For a recent general overview as well as for more specific approaches to the points briefly mentioned here 
cf. the various contributions in Mouton and Schmid 
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was adapted to the area’s ecological marginality, the marginality percentage for this early 
phase is not as elevated as is the case in the following periods. On the other hand, the 
political importance of the site was low. Since the nomadic way of life was adapted to the 
environmental Situation, economic and social marginality can be considered low. 

Historical and archaeological sources indicate that the first efforts undertaken towards 
transforming Petra into a permanently inhabited place were made in the 4th to 2nd cen- 
turies BC. The archaeological record clearly indicates how difficult the struggle with the 
seasonal flashfloods was. Thus the location’s ecological marginality increased considerably 
when the occupants of the site decided to settle there permanently. Düring the ist Century 
BC, at the latest, remarkable Solutions were found for these problems, Solutions which 
were as expensive and demanding as they were effective. Specifically, they entailed a well- 
functioning defense against the flashfloods and a well-functioning long-distance fresh 
water supply, which transformed Petra into an important central location and, as such, 
into the Capital of the Nabataean kingdom. Interestingly, there seems to be no logical 
reason why the Nabataeans maintained what had once been a non-permanent settling 
place as a permanently occupied central place, since it would have been possible to find 
sites much better suited for the establishment of an urban center only a few kilometers 
away. It would appear, therefore, that some kind of ‘illogical’ emotional tie to the site was 
operating. 

After the Roman annexation in AD 106, Petra remained a permanently occupied 
central place but lost its Status as a Capital of a political entity. Due to the environmen¬ 
tal Situation, the permanently inhabited settlement still can be considered ecologically 
marginal, and, due to the loss of its unique Status, the new administration had less of 
an interest in maintaining the immense efforts that had to be undertaken to guarantee 
a permanently high living Standard. This resulted in a slow decline in living quality. 
Due to the loss of its function as a Capital, Petra’s political marginality increased, as did 
its economic marginality since greater emphasis was placed on diversification in long- 
distance trade in this period than in the previous period. Social marginality probably did 
not change in general terms. Although one could expected that social changes/shifts did 
occur within the population living at Petra, these cannot be pinpointed using the evidence 
presently available. 


2.3 Conana, Turkey (Topoi A-1-3) 

Statements about the aspects of marginality of the fortified settlement (Kaie Tepe), dis- 
covered in 2008, located high on a mountain near the site of ancient Conana (Gönen) 
in northwest Pisidia are still highly speculative. Previous study of the site has been lim¬ 
ited to surface surveys conducted under the direction of Bilge Hürmüzlü, University of 
Isparta. 46 Very little in the way of reliable archaeological facts has been established for the 
surrounding landscape in the late Early Bronze to the Early Iron Ages either. 

The hill-top settlement directly borders nomadically used plateaus. Agricultural prod- 
ucts were provided by the neighboring lowlands. It has been clearly established that set¬ 
tlement had started by the Early Iron Age; earlier settlement activities are assumed. Pre- 
sumably, settlement expansion took place on a large scale in the Hellenistic period. 

The ‘Dark Ages’ phenomenon that occurs in parts of south-western Anatolia in the 
2nd millennium BC 47 should be reconsidered against the background of the hill-top 
settlement and its hinterland. Central Anatolian Hittite sources do refer to towns and 
countries in south-western Anatolia, a report which is contradicted by the absence of 
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evidence, or very limited evidence, of Late Bronze Age material culture and settlements 
in the area in the archaeological record. Based on the published results of a survey further 
south 48 one could hypothesize that Late Bronze Age settlers preferred hill-top locations 
for their settlements due to the politically unstable Situation between the Hittite Empire 
and the periphery; i.e., that the marginality is the result of the geopolitical Situation. A 
review of these settlements changes the picture, however: these settlements have been 
dated to various periods ranging from the Hacilar culture (6th millennium BC) to the 
early ist millennium BC, and they are often associated with terrace cultivation. To a 
limited extent, we expect to find indications of similar terraces on the Kaie Tepe. 


2.4 Chimtou, Tunisia (Topoi A-1-4) 

Recent research has revealed some new evidence about the early inhabitation of Simitthus 
in the first millennium BC in the Medjerda valley of Western Tunisia, where a roman 
colony was later founded under Augustus (Fig. [ö]). The earliest traces of Settlement at the 
site found so far date to the fifth Century BC., although some archaeobotanical evidence 
has been carbon dated to the eight Century BC 49 The few palaeoenvironmental studies 
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which have been conducted 50 indicate highly variable flooding activity during the colo- 
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Fig. 6 | Estimation of the marginality levels of the social, spatial, economic and social marginality for the 
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nization of the site, which has now been verified by the deep excavation area at the later 
roman forum. 

It is assumed that marble quarrying, probably the most important natural resource of 
Chimtou, started in a later but pre-roman Settlement period; quarrying activity defmitely 
occurred from the 2nd Century BC onward. The first building entirely constructed of 
marmor numidicum was a large Hellenistic monument on the top of Chimtou’s “temple 
hill” which was probably built by the Numidian king Micipsa 51 . Moreover there are large 
grave structures that document an increasing wealth of the population by least the end 
of the Iron Age. In 46 BC, after the defeat of Pompeius and Juba I., Chimtou and its 
surrounding area probably became part of the Roman province of Africa, acquiring the 
Status of a Colonia under Augustus in 27 BC 52 . The main hypothesis by F. Rakob and 
J. Röder was that the quarries were at that point became imperial property and under 
imperial administration, with a large camp for workmen, prisoners and guards on one 
side of the “marble hills” whereas the Roman Colonia Iulia Augusta Numidica Simitthensium 
on the other side of the hill remained an independent juridical unit 53 . Dealing with and 
investigating these hypotheses and furthermore their influences on the landscape and city 
development are the major tasks of a current dissertation project within TOPOI research 
area Ai. 

Marble from Chimtou was in high demand as a luxury good in the Roman Empire 
from the ist Century BC onward 54 , causing an increase in marble quarrying activities. 
Parallel to the intensification of quarrying and trading activities, Simitthus expanded and 
gained political importance on a regional level. Simitthus prospered during the peak of the 
Roman Imperial period, especially under the reign of the Antonine and Severan emperors 
(second half of the 2nd - 3rd Century AD), as did most other towns in North Africa 55 . 
Giallo antico was well- known throughout the Roman Empire, a fact which is due to the 
well-established trade routes 56 . The city benefited from its trading activities and also the 
agriculture in its territory. The city’s prosperity is so far evidenced by many monumental 
entertainment building types, such as a theatre, an amphitheatre, several baths and the 
building of huge administrational and political structures around the forum, 57 as well as 
many temples in the urban area and a major cult centre on the so- called “Tempelberg” 
in the 2nd - 4th Century AD. 

Marble quarrying activities were probably disrupted in Late Antiquity, for reasons 
which are still not well understood. In the 4th Century AD pagan places of worship began 
to be transformed successively into Christian buildings 58 . This and the big basilica from 
the 6th Century AD, which was constructed in the area of the former so called “Kaiserkult- 
tempel” 59 , indicates that Chimtou maintained some relevance at least on the regional 
scale. The role of the bishop’s seat and the evaluation of the city in the Byzantine period 
are especially not well documented and investigated. In the 7th Century AD, at the latest, 
urban life at Chimtou diminished and its public buildings were gradually abandoned and 
suffered spoliation. Traces of the latest Settlement at the site date to the uth Century AD. 
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2.5 Northern Badia, Jordan (Topoi A-1-5) 

The Northern Badia in northeastern Jordan forms part of the greater steppe desert Badiyat 
ash-Sham,which is located between the Middle Euphrates (Mesopotamia) and the South¬ 
ern Levant. Due to the modern climatic conditions, characterized by low and seasonal 
rainfall, the region can be considered as ecologically marginal. 

Düring the Late Neolithic period (LN) (Phase A, approximately 7000 to 5000 BC) the 
population of Northern Badia consisted of indigenous hunter-gatherers and incoming 
pastoralists, or mobile hunter-herders, whose material culture is associated with a vast 
number of archaeological sites, including traps for hunting animals (known as ‘kites’) and 
seasonal camp sites. 60 The LN economy was pursued on a seasonal basis, concentrating 
mainly on intensive gazelle hunting and pastoralism and perhaps on opportunistic agri- 
culture. 61 These economic activities were primarily subsistence oriented and almost met 
the demands of the local population. Erom the local perspective, the economic marginal- 
ity level can therefore be estimated as low. By contrast, from the external perspective the 
economic marginality level of a self-supplying population of this kind can be estimated 
as high (LN centers in the west). However, the existence of exchange contacts between 
the populations of both regions cannot be ruled out, a factor which would lower au- 
tomatically this economic marginality. Detailed climate information for this period are 
unavailable for this entire region. In fact, general palaeoclimate trends in the Old World’s 
desert beit indicate aridization during this time, but these regions were characterized by 
still pristine landscapes, with intact Vegetation covers. Therefore, one would have to assess 
the Late Neolithic economic valorization of the area by hunting and mobile pastoralism as 
adapted and sustainable to the habitat, which was characterized by dry climatic conditions 
on the one hand and an intact physiographic landscape on the other hand. The ecological 
marginality should therefore be evaluated as lying at mid-level. With respect to the level 
of spatial marginality of this region in the LN, the marginality can be also be rated as mid- 
level, since, as stated above, (exchange) contacts to the LN centers in the rain-fed regions 
to the west cannot be ruled out. Information on the social marginality is not available. 

Climate proxies assume temporarily slightly wetter than present-day climate condi¬ 
tions in the (Late) Chalcolithic and the Early Bronze Age (C/EBA) (Phase B, 5000 to 
3000 BC). 62 Consequently, environmental changes must have resulted in a decrease in 
the ecological marginality of the region due to more favorable habitats. However, specific 
forms of economic activity have been identified for various parts of the Northern Badia 
that are characterized by different topographic and ecological conditions. As a result, 
the assessment of the ecological marginality of the entire region must be differentiated 
according to region: we find an almost high marginality for the mining region in the 
east, a middle to low marginality for the basalt desert and a low marginality for Jawa, 
a large fortified C/EBA settlement in the Western part of the basalt steppe desert in the 
Northern Badia. Lacking any information on the sociopolitical structures in Jawa in the 
C/EBA to date, we must speculate thatjawa’s spatial and economic marginality was low 
since is probably served as a gateway community in the region, involved particularly 
in trading and exchange activities in local, regional and supra-regional ranges. 6 ’ Recent 
archaeological and geographical surveys indicate that the C/EBA economic activities in 
the entire region are characterized by the production and trade of flint tools, pastoralism 
and agriculture. 64 The basaltic region of the Northern Badia was frequently used as pasture 


60 

61 

62 

63 

64 


Betts and Colledge 1998 
Rollefson, Rowan, andWasse 
Issar and Zohar 


Rollefson, Rowan, and Wasse 


Müller-Neuhof 2014 
Müller-Neuhof 2014 


2014 


2014 












16 


Wiebke Bebermeier et al. 


7000 - 5000 BC 
Late Neolithic 


high 


-ti middle 


low 

none 


1_1 

1_1 

1 1 

cp 

1_1 

1_1 

i~Än 


1_1 

LAU 

□ 

Dp 

LJD 

1_1 

rwi 

Dp 

1 1 

1 1 

eäo 

Dp 

1 1 

1 1 

1 1 

r c n 


ecological 

marginality 


spatial 

marginality 


economic 

marginality 


social 

marginality 


nn 

1 _ 1 

1_1 

□ 

nn 

1_1 

1 1 

HÖH 

1 1 

LAJ 

on 

lau 

on 

1 1 

[W] 

1 1 

r.1 

1 V 1 


5000 - 2700 BC 

Late Chalcolithic / 
Early Bronze Age l/ll 


® high 


^ middle 

CD 

c 

’cp 

CD lOW 

^ none 


ecological 

marginality 


spatial 

marginality 


economic 

marginality 


cp 

dp 

: I: 

deu 


social 

marginality 


1.) Mining Region 


2.) Jawa 


3.) Northern Badia 


3.a) Hunting 3.b) Pastoralism 3.c.) Agriculture 


Fig. 7 | Estimation of the marginality levels of the social, spatial, economic and social marginality for the 
given time slices in the research region of the project Northern Badia (Topoi A-1-5). The estimation of 
marginality is linked to the correspondent regional context. The grey boxes indicate the estimated level of 
marginality; ‘no information’ indicates the absence of data sources on which to base an estimation. 


by mobile pastoralists, as indicated by the remains of numerous camp sites with animal 
pens. Intensive agricultural activities are indicated by the existence of several presumably 
agriculturally used terraced gardens in the close vicinity of the C/EBA settlements of Jawa 
and Tulul al-Ghusayn. 65 A large flint mining region in the eastern part of the Northern Ba¬ 
dia shows intensive mining and export-oriented tool blank production activities. 66 Due to 
its location at a great distance from Jawa, the hypothetical C/EBA central Settlement of this 
region, its spatial marginality seems to have been high. Elowever, the identification of two 
probably permanently inhabited C/EBA settlements east of Jawa close to the eastern edge 
of the basalt desert (Tulul al-Ghusayn and especially Khirbet Abu al-Elusayn) qualifies the 
high spatial marginality of the mines, as they were not so remote from these settlements. 
The economic value of the mines however, was not marginal at all, since the production of 
characteristic C/EBA flint tools in these mines was clearly supra-regional export-oriented. 
Thus Northern Badia as a whole, was therefore economically not marginal, but the level 
of local economic marginality was related to the economic activity. The level of the spatial 
marginality of the various parts of the region also varied, but it can be considered to fall at 
mid-range for the entire region on the average. No information on the social marginality 
is available. 


2.6 Yeha, Ethiopia (Topoi A-i-6) 

There is evidence of intensive cultural and technological transfer between the South Ara- 
bian territorial state of Saba and the Elorn of Africa starting in the early ist millennium 
BC. This transfer is related to the migration of Sabaean populations to the Abyssinian 
highlands. Economic contacts between the two regions played an important role from 
the Bronze Age onwards. 
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The pre-Aksumite site Yeha is located in a fertile basin 35 km east of Aksum in the 
Abyssinian highlands, in the province of Tigray. The area is surrounded by mountains 
which are used today with terraced field Systems. The steep mountain ranges are interca- 
lated by plateaus, some of which were probably populated at least from the first millen- 
nium BC, in association with the agricultural use of the flat areas featuring fertile soils. 
Compared to the Sabaean cultural homeland in the arid desert fringes of Yemen, almost 
ideal environmental conditions prevailed in this region: periodic rainfall allowed rainfed 
agriculture and perennial springs secured the water supply for humans and livestock 
during the dry season. Based on current findings from Di’amat there was no adaptation 
of the irrigation practices known from the South Arabian oasis cultures of the desert 
fringes. These irrigation practices were probably not necessary in Tigray since only small 
agricultural units were required to the supply of the local population. Based on this, the 
ecological marginality can be estimated as low 

It is apparent that Yeha played the role of regional center for the community of 
Di’amat, which could be characterized as a union of various sites, significant for trade, 
or of Strategie, political or ritual importance. Testifying to this role are two inscriptions 
from other sites which refer to Yeha and the monumentality of its sacral and secular 
buildings, which have no parallel elsewhere in the region. Therefore Yeha’s political and 
spatial marginality is assessed as low. 

It is not yet possible to definitively establish the reasons for the Sabaean migration 
to the northern Horn of Afirica, which started in the 9th Century BC at the latest. We do 
not yet have clear epigraphic and archaeological evidence allowing us to do so. But the 
use of local natural resources (gold, ivory, incense), the securing of trade routes and the 
control of incense producing areas could have played a crucial role for the Settlement of 
Sabaeans in this region. In consequence, the economic marginality is estimated as low 
However, due to the sparse availability of archaeological findings this assessment must be 
understood as a hypothesis. 

In contrast, social marginality in Yeha is estimated as high: As a result of the Sabaean 
migration process in the regions of present-day southeastern Eritrea (’Akkälä Guzay) and 
northern Ethiopia (Tigray) for the first time a differentiated society with a hierarchical 
social structure is attested. This Sabaean migration makes itself apparent in the spread of 
South Arabian cultural forms, which led to a sustainable cultural change in these areas. 
This affects the spheres of political, social and religious life. 

A social gap between the Sabaean settlers, with their differentiated social System and 
great technical expertise, and the indigenous population must be assumed. This assump- 
tion is derived by a generalizing process of elimination: anything that is not characterized 
as South Arabian could be indigenous or has already undergone a acculturation process. 
There is as yet no actual evidence of the indigenous culture of the early ist millennium 
BC for the area of the Sabaean migration. 
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Construction of the monumental buildings of Yeha must have entailed a large amount 
of labor, probably with a workforce recruited from the indigenous population. The so- 
called Di’amat formula in Ethio-Sabaean inscriptions, a formula with which the Sabaean 
rulers lay their claim to power, reveals a social (“Sabaeans and the native settled popula¬ 
tion”) and ethnic (“population of red and black skin”) definition of the population. 


2.7 Ayamonte, Spain (Topoi A-1-7) 

The present-day Spanish town Ayamonte is located at the mouth of the Guadiana river. 
It is built at the site of a Phoenician settlement which was later used by the Romans. The 
Phoenician settlement was founded as a colony at the Western margin of the Phoenician 
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empire. The richness of the natural settings, the topographic suitability for Strategie 
settlement and the availability of ores in the hinterland made the site eligible for coloniza- 
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tion. Due to the perennial availability of water, access to the ocean, periodical rainfall 67 
and nutrient-rich soils, the environmental setting provided ideal Settlement conditions; 
therefore, ecological marginality is assessed as irrelevant during all Settlement periods. 

Düring the Neolithic and Chalcolithic periods, the area around Ayamonte was already 
settled, however the archaeological record for those periods is limited, making it impos- 
sible to draw conclusions about any kind of spatial, economic or social marginality. 

During mid and late Holocene, the environmental setting changed only slightly, 
with increasing aridity and increasing temperatures. During the Bronze Age increasing 
settlement activities caused a deforestation of the area, resulting in land degradation. 68 
These changes of the environmental settings caused a slight deterioration of what was, 
in general, an ecological habitat suitable to human settlement (cf. Fig. [9} Phase B). The 
archaeological data indicating Bronze Age settlement do not provide information which 
would permit the characterization of the spatial-, economic- and social marginality. 

In the beginning of the Iron Age and at the Start of Phoenician colonization, the 
palaeoclimate exhibits an increasing humidity, causing changes in the environmental 
setting, and thus producing altogether ideal ecological conditions. 69 The Phoenician 
colony itself, situated as it was at the Western edge of the Phoenician empire, was associated 
with high spatial marginality due to its remoteness within the Phoenician trading System. 
Due to the mining and processing of ores and their spread through the Phoenician empire 
through trade, the colony had an increasing economic impact, resulting in low economic 
marginality. As above, the archaeological record does not permit any assessment of the 
social marginality. 

Ideal environmental conditions continued during the Roman settlement phase. 70 The 
overall levels of social and economic marginality also remained unaltered. Ayamonte was 
located within the border zone of the provinces Lusitania and Baetica. To the south, the 
Roman province of Mauretania Tingitana linked northern Africa to the Roman Empire. 
Thus we estimate the spatial marginality of Ayamonte is as low. 71 The spatial marginality 
feil dramatically with the transition to the medieval times and then again during the 
Reconquista and the Start of the Age of Exploration. 


2.8 Resafa, Syria (Topoi A-1-8) 

Resafa can be considered an ecological marginal place in the ist Century AD, since it lies 
in the middle of the Syrian desert steppe and has no direct water supply (natural spring 
or river). Only in the period of spring rains, does runoff water temporarily appear in the 
wadi, which formed along the edge of a tectonic fracture, running from north to south. 72 

In the late Roman period, Resafa can be considered to have become a geopolitically 
marginal location within the Roman Empire upon construction of a Roman Limes fort. 
Sergios, an officer of the Roman army, suffered a martyr’s death in front of the fort in 
AD 312. As a result, the place, now called Sergiupolis, gained importance as a pilgrimage 
center and underwent substantially expansion starting in the late the 5th and going 
on into the 6th Century (city walls, cisterns, five church buildings). Tremendous efforts 
(building of huge water reservoirs fed by the wadis) were undertaken in order to provide 
water for the settlement, which had an estimated population of 5000-10 000 persons 
(figure extrapolated from an estimated storage volume of the cisterns of approximately 
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20 777 m 3 ). 73 The hinterland, however, remained an ecologically marginal area due to the 
lack of water. Rain-fed agriculture was restricted to the springtime and supported by the 
construction of dams which were designed to collect and störe water in enclosed fields. 

Starting in the second quarter of the 8th Century AD, the fortified city Resafa- 
Sergiupolis was expanded southwards, with a 3 km 2 area used as a residence of the 
Umayyad Caliph Hisham b. Abd al-Malik (ruled from AD 723 to 744).This area, located 
outside the city walls, shows previous traces of Settlement activities and underwent ex- 
pansion during the Umayyad period, involving the construction of palatial buildings. 
Düring this period, the Settlement, then called Rusafat Hisham, became a residence and 
place of pilgrimage (the Caliph Hisham is the guardian of this holy place, who is revered 
by Christian and Muslim believers), which constitutes its role as a central place on the 
periphery within a marginal environment. 


3 Selected case studies 

In the following, two study sites of the group Ancient colonization of marginal babitats 
are introduced in more detail. These case studies have been selected for their different 
characters in marginality and the reasons for their colonization. 
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3.1 Musawwarat, Sudan (Topoi A-1-1) 

The Kushite Empire (c. 750 BC to 350 AD) was the only one in a long succession of historic 
societies in the Nile valley which colonized the drylands outside the fluvial oasis of the 
Nile valley as a monumental arena of religious life. The site of Musawwarat - which was 
inscribed in the UNESCO World Eleritage List in 2011 - is the most important testimony 
to this unique move, and as such it lends itself to investigate this trajectory in its conditions 
as well as its consequences. 

Musawwarat es-Sufra is located in today Sudan, about 180 km northeast of the modern 
Capital Khartoum, 25 km away from the Nile valley in what is now the semiarid landscape 
of the Keraba. Its main archaeological remains are distributed over a core zone of c. 1 x 
3.5 km within a wide wadi bordered by escarpments of Cretaceous sandstone plateaus 
(Fig. 111. Archaeological monuments comprise a major sacral complex, several additional 
temples and shrines, monumental water harvesting installations - the so-called hafayir - 
and some smaller features. In antiquity, as now, the yearly summer rains were the only 
available source of water in Musawwarat. Today precipitation amounts to c. 100 mm/a. 74 
In the first millennium BC it would have been only somewhat higher, but interannual 
fluctuations were probably lower. 75 Thus, in the Kushite period the environment of 
Musawwarat corresponded to a dry savannah. 76 The evidence for settlements and burial 
grounds at the site is very limited and difficult to date. Elowever, its minor extent rules 
out any sort of permanent occupation in Kushite times or any other period. Despite the 
lack of direct evidence, we assume that the region was inhabited by a nomadic population 
- as it still is today. Indeed, a substantial pastoral production has been assumed by some 
researchers, but is debated by others. 77 In relation to the Nile valley, which formed the core 
settlement area of the Kushites, the region of Musawwarat can be defined as marginal. 
The ecological conditions, which did not Support settled life or the mixed agricultural 
production that has been suggested to have formed the subsistence basis of the Kushite 
society, constituted the main factor responsible for Musawwarat’s marginality. 78 

One of the earliest archaeologically testified events in Musawwarat is the estab- 
lishment of a sacral complex in the Napatan era. Its early stages are poorly known, 
as the buildings of the first phases were completely torn down to make way for later 
rebuilding and enlargements. Eventually, the complex developed into an architecturally 
unique assemblage, the so-called Great Enclosure (Figs. 11-12 I A), which covers an 
area of c. 43 000 m 2 and comprises three temples, partly erected on artificial terraces, 
connected by ramps, corridors and passages, and surrounded by huge walled courtyards. 
The exact function of the Great Enclosure is still debated, not least because of the almost 
complete absence of formal decoration i.e., reliefs and related inscriptions, which could 
aid interpretation. Its first excavator suggested that the structure was a religious site and 
pilgrimage centre, whose central temple was dedicated to Amun-Re, while the courtyards 
may have served as gathering and sheltering places for the large crowds coming from the 
Nile valley during religious festivals. 77 Later researchers interpreted the Great Enclosure 
as the Meroitic ‘National Shrine’, as the main place of worship of the Meroitic lion 
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Fig. 11 | The core zone of the site of Musawwarat es-Sufra. 


god Apedemak, as a palace and a place of investiture of the Meroitic kings or even as 
an elephant training camp. 80 Today, it is widely accepted that the three main building 
complexes of the Great Enclosure represent temples; many of the ancillary rooms have 
been interpreted in relation to cult activities and the presence of the king during religious 
ceremonies. 81 Recent 14-C dates confirm older investigations which suggest that most of 
the extant parts of the monument - which total c. 5 km of running walls - belong to what 
is conventionally considered the sixth major building phase, dating to the early Meroitic 
period, i.e. the 3rd to 2nd centuries BC. 82 

While many details regarding the early development of the Great Enclosure are still 
debated, important progress has been made towards understanding the technological and 
logistic requirements which had to be met in order to establish Musawwarat as a religious 
center. These requirements included not only building materials in vast quantities - 
most of it came from quarries within the valley of Musawwarat but also appropriate 
transport technologies, the Organization and the sustenance of the workforce to construct 
and maintain the monuments at the site, and first and foremost a continuous availability 
of substantial amounts of water throughout, or at least during major parts of, the year. 
The allocation of water was secured by the construction of hafayir, monumental water- 
harvesting installations, four of which have been found at Musawwarat and its immediate 
surroundings (Fig. 111. 83 Hafayir were built to collect and störe the surface runoff during 
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Fig. 12 | The Great Enclosure of Musawwarat es-Sufra. 


the rainy season. 84 They consist of two main components: a reservoir basin surrounded by 
an embankment, built of the excavated material from the digging of the basin, and varying 
installations in the inlet area, designed to channel, direct and clear the incoming water. 
The basin of the Great Hafir at Musawwarat has a diameter of c. 210-230 m; its storage 
capacity is calculated to 262 000 m 3 . 85 In terms of its position and alignment the hafayir 
is orientated towards the drainage System in the valley of Musawwarat, but as it is built 
outside the main runoff zone of the wadi, it is also effectively protected from damage by 
fluvial erosion and overfilling. While earlier research has connected the construction of 
the hafayir in Musawwarat and other sites to the Meroitic era, current 14-C dates from 
the Great Hafir indicate that it was already built in Napatan times, probably prior to 
the other monumental structures at the site. 86 It impressively illustrates how advanced 
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infrastructural measures were used to compensate for the unsuitable natural water supply 
of the area - underlining the nexus between the colonization of the region by the Kushite 
society and the development and application of technological knowledge. 

As Marijke van der Veen has remarked, a propos the Settlement of the Egyptian 
oases, “the concept of ‘marginality’ is, in fact, offen used in contexts where a certain 
inferiority is implied ”. 87 She argues that this may be a limiting perspective, and the case 
of Musawwarat indeed opens up a whole ränge of questions regarding the Status of its 
marginality. Undoubtedly the site represented a marginal habitat from the perspective 
of and in relation to the Kushite core ‘habitat’ i.e. the Middle Nile valley. Nonetheless 
Musawwarat was singled out for the establishment of a sacral complex which eventually 
grew into one of the main religious centers of the Meroitic era - despite its ecologically 
and environmentally suboptimal conditions. Paradoxically, it is precisely the marginality 
of Musawwarat which aids in its understanding: it shows that the development of the 
site was not a ‘self-propelling’ process, but must have been initialized and controlled by 
specific socio-political motivations and interests. 

Several researchers suggest that the foundation of Musawwarat should be connected 
to a shiff in the Kushite economic System, its territorial Organization and its socio-political 
structure . 88 They read the sacral colonization of the Keraba as an attempt by the Kushite 
rulers to establish a more direct influence in the regions outside the Nile valley in order to 
control and integrate the nomadic population and siphon off their pastoral production. 
Recently, another Interpretation has been put forward: it suggests that the ancestors of 
the Kushite rulers came from the regions southeast of the Keraba and that with the return 
into the savannah outside the river valley they ‘revived’ traits of their cultural repertoire . 89 

At the present state of our knowledge, these assumptions remain speculative. Still, the 
efforts undertaken by the Kushites to establish Musawwarat as a religious center prove 
that the colonization of the site must have been founded in a firm political interest, which 
resulted in the mobilization of substantial resources. These resources included not only 
material input and the workforce, but also ideational investments, i.e. the creation and 
widening of topographic knowledge, knowledge of the ränge and the appropriateness of 
specific transport techniques, and above all advanced skills in the site’s water management. 
Moreover, they also comprised the establishment of new forms of sacral architecture and 
of a new sacral topography, centering around the lion god Apedemak, whose earliest 
known temple was erected by the early Meroitic ruler Arnakhamani next to the Great 
Hafir at Musawwarat (Fig. n L 90 The archaeologically explored trajectory of Musawwarat 


thus widens our perspective in investigating marginality, suggesting that the marginality 
of the site in this case was the qualifying, rather than a adverse factor. This shows that 
we must not limit our analytical frame of reference to scenarios in which marginality is 
connected to inferiority or disadvantage. This realization resonates with a phrase by Irving 
Chan Johnson, who explores images and social practices which “centre marginality as an 
important component of cultural and ethnic identityi ’ 91 


3.2 Ayamonte, Southwest Spain (Topoi A-1-7) 

Ayamonte is situated at the mouth of the Guadiana river located in the southwestern 
Iberian Peninsula. The project aims to develop an understanding of the Late-Holocene 
estuarine landscape changes within the Guadiana river mouth and is associated to the 
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excavation of a Phoenician settlement in the modern city of Ayamonte. Part of the geoar- 
chaeological research undertaken within this project is intended to verify the existence of 
a lagoon harbor in the lee of a weather-exposed ridge close to the settlement. Moreover, 
the research is assessing the human impact during Phoenician colonization, emphasizing 
deforestation and soil erosion processes. The primary goal is to gain information about 
the relations between the colonizing Phoenician society and its environment. 

Ayamonte is located in the lower Guadiana basin, in the Western margin of the Spanish 
province of Huelva near the Western border with Portugal (Fig.[i3^).The local bedrock is 
very heterogeneous and consists of Carboniferous shales, fossil-rich Paleozoic greywackes, 
volcanic dolerites, Triassic limestones and red sandstones as well as Quaternary sand- and 
silt deposits . 92 The relief is characterized by steep slopes and deep incised rivers. The 
climate is of Mediterranean-type, with hot, dry summers with at least two months of 
drought, and mild winters during which the majority of rain falls . 93 

Prior to the discovery of the Phoenician settlement and necropolis in the modern 
town of Ayamonte, the Guadiana estuary was a Terra Incognita in terms of Phoenician 
settlement activity . 94 

The Phoenician period on the Iberian Peninsula started around the ist millennium 
BC and was characterized by an apparently systematical colonization of the Coastal Strips 
of modern Spain . 95 The Phoenician colony in modern Ayamonte was located in the 
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most Western part of the Phoenician diaspora (Fig. [i3|\). The Phoenician colonies were 
exclusively located along the Coastal Strip of the Mediterranean Sea and Gulf of Cadiz, 
preferably located on a ridge or peninsula close to river mouths which guaranteed pro¬ 
tection and access to the hinterland. 96 

The motivation of the Phoenicians to colonize this area, and their modes of contact 
with the indigenous community remain uncertain and are subject of a controversial 
debate. 97 Flowever, although not located in close proximity to the coastline, numerous 
ore deposits in the hinterland of the Phoenician settlements along the Coastal Strip of 
the southwestern Iberian Peninsula are considered to be one of the main reasons for the 
colonization (Fig.fijjC). 98 Although evidence of an export-oriented quarrying is missing, 
it is assumed that in particular the iron-, copper- and silver deposits were of economic im- 
portance." Next to the accessible ore deposits, available agricultural and marine resources 
as well as the availability of timber and slaves (indigenous Iberians) could have acted as 
important pull-factors. 100 Thus,due to its wealth in natural resources and physiographical 
prerequisites the economic and ecological marginality for Ayamonte must be estimated 
as low. 

The settlement history of the Guadiana estuary Starts around 7 kyr BP at which time 
the mean-sea-level reached, after sea-level decline from the last glacial maximums, approx- 
imately the position it holds today. 101 Within the greater research area, Neolithic finds 
are known for the dunes close to modern city of Cadiz. 102 Some lithic tools ascribed to 
Neolithic times document the settlement activities. The megalithic tomb in Villabianca, 
10 km northeast of Ayamonte, indicates an advanced stage of Neolithic culture. 103 

Remains of Chalcolithic fortifications are located in the hinterland of the Guadiana 
estuary and in the vicinity of the city of Fluelva. 104 Other than at the rivers Odiel and 
Tinto, there is almost no direct evidence for Chalcolithic mining activities at the Iberian 
Peninsula. 105 Flowever, there is a noticeable concentration of Chalcolithic settlements by 
the rivers upstream close to numerous copper deposits of the region. 106 

The Bronze Age settlements of the lower Guadiana river are characterized by a wide 
ränge of stone box graves. In contrast to this richness, archaeologists face an almost 
complete lack of settlement sites. 107 The only Bronze Age-settlement in the vicinity of 
Ayamonte was discovered close to the modern town of Odeleite, located 10 km northwest 
of the Guadiana estuary. Compared with the fairly scattered pre-Bronze Age sites, the 
locations of Bronze Age settlements seem to be concentrated along the Guadiana river. 108 

Findings in Castro Marim (ancient Baesuris), a settlement on top of a hill right of the 
Guadiana river about 3 km away from Ayamonte, date back to the transition of the Late 
Bronze Age to the Iron Age and give some hints indicating an indigenous population that 
was clearly in contact with Phoenician traders. 109 The Phoenician findings in Ayamonte 
are manifold and include ceramics, remains of metallurgical furnaces, building structures 
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and remains of a metal workshop. 110 Based on these archaeological finds, one can deduce 
a relatively large extent and significance of this Phoenician settlement during the 8th and 
7th Century BC. Both, the necropolis and the settlement are the most westerly evidences 
of Phoenician colonization and are therefore unique in their character. 111 Although the 
archaeological objects found within the settlement and necropolis are very revealing, 
social marginality for the Phoenician community in modern-day Ayamonte cannot be 
evaluated. 

Archaeological findings of Roman times are abundant within the research area. 112 
The majority of the sites are located directly along the Guadiana river, or in the vicinity of 
the modern sand and barrier beaches and dunes. This indicates that the dune System and 
beach barriers of Isla Canela lefl of the Guadiana river mouth already existed during Late 
Roman times. 113 The densely settled areas along the banks of the Guadiana river, as well 
as along the banks of its major tributaries indicate that stähle fluvial dynamics existed at 
least by Roman times. 114 


4 Conclusions 

During their history, the settlement areas investigated within this research group undergo 
changes with respect to types of social, political and spatial marginalities. In contrast, 
ecological factors related to the settlement areas changed only slightly during the periods 
under consideration. However, deforestation and unsuitable land use frequently caused 
land degradation and deterioration of site conditions - especially in ecologically favored 
regions - and thereby caused an increase of ecological marginality in the sense of an 
‘ecological marginalization’ (from lat. margo - en. brink, border, lat. facere - en. produce, 
compose). By contrast, the utilization of settlement areas characterized by unsuitable nat¬ 
ural settlement conditions was frequently made possible through the implementation of 
technical measures such as water harvesting measures in drylands or terrace constructions 
in mountainous areas. This often resulted in an improvement of the natural settlement 
conditions and, thus, in a decrease in ecological marginality. 

During early phase of colonization settlement spaces outside of regulär settlement 
areas were characterized by a high degree of spatial marginality. The degree of spatial 
marginality tended to decrease with continuing exploitation of the hinterland and the 
ongoing colonization process. Whether the colonies are characterized by a high or a low 
degree of economical marginality is determined by the intention behind the colonization: 
Was colonization undertaken for political or Strategie reasons? Or was the colonization a 
result of the exploitation of natural resources? Where natural resources, especially ores 
or rare building materials, were available and were mined, the importance of a colony 
as a marketplace increased, at least temporarily, resulting in low economical marginality 
during these periods. This is clearly demonstrated by the examples of the settlement sites 
of Chimtou, Tunesia (chapter |24| l and Ayamonte, Spain (chapter [2~7| . Colonies that were 
established due to cultic reasons could also take on great importance as a marketplace, 
which could develop even if it was not rieh in natural resources if the presence of political 
or spiritual power contributed to that importance. 115 However, even considering spiritual 
motivations, it remains a challenge to understand why societies were willing to make 
enormous efforts to establish permanent Settlements with sophisticated infrastructure in 
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inaccessible valleys with high flood risks (Petra,Jordan, chaptcr fZzj i or in semiarid regions 
without sufficient water resources (Musawwarat es-Sufra, Sudan, chapters |2lij|3.i[ Resafa, 
Syria, chapter [Hij and again Petra jordan, chapter 2.21. In prehistoric contexts, very few 
conclusions can be drawn on social marginality. This is frequently due to problematic data 
sets and problems associated with data acquisition. The Settlement site of Yeha, Ethiopia 
(chapter 2.61 is an exception; it did constitute the center of the community of Di’amat 
with its strong Sabaean influence. 

The analysis of the case study of Musawwarat, Sudan (above, chapters [2.i||3.i[ ) quotes 
Irving Chan Johnson’s call to “centre marginality as an important component of cultural 
and ethnic identity”. 116 Though it sounds paradoxical, Johnson illustrates the potential 
of integrating ideas of centrality and marginality. Recent research on centrality 117 has 
introduced a simplified and at the same time more abstract concept of centrality, defining 
it as relative concentration of interactions. 118 Accordingly, a central place corresponds 
to a culmination point of interaction. This notion of centrality offers the potential to 
assess semi-quantitatively the importance of a place based on the central functions 119 it 
provided. Hence, based on centrality we are able to reconstruct the interaction patterns of 
certain places. The concept of marginality as outlined in this paper supplies a framework 
for characterizing the space a Settlement is located in. Spatial marginality is the basis upon 
which to understand Johnson’s request to “centre marginality”. Ecological marginality is 
the crucial factor in Musawwarat’s, Resafa’s and Petra’s location and at the same time 
in establishing the extraordinary character of these central places during their heydays. 
Centrality measures the causes for this importance, marginality defines its basis. In the 
same light, it is possible to ‘read’ their decline as a function of centrality’s decreased pull 
factors, leading to a decreased ability - or interest - to counteract the causes of marginality. 

Centrality helps us explain why a place is important and how it functions, while 
marginality informs us about the preconditions and society’s assessment of the place’s 
space; marginality shows us the relativity of suitability and unsuitability, centrality mea¬ 
sures the consequences. Viewed in this way, both concepts are complementary, illustrating 
the value and necessity of integrated research and holistically oriented hypotheses. The 
insights gained by Topoi’s previous research on centrality and the current research on 
marginality helps to draw a more comprehensive picture about the spatial and social 
Organization of ancient societies. 
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Notes for a Political Ecology of Non-Sedentary 
People 


The research group Political Ecology of Non-Sedentary Communities encompasses three re- 
search projects examining archaeological remains from various time periods in the Nile 
Delta, the foothills of the Kopet Dag and in the steppe region of Western Eurasia; a fourth 
project in the group consists of climate and ecological modeling for Europe over the past 
6000 years. The researchers in this group are investigating processes and dynamics which 
played out in different geographic spaces and different chronological periods between 
9000 and 300 BCE. We propose a triad of three terms, Umgebung, Umwelt, and Mitwelt 
to serve as a conceptual basis for all of these projects, which vary greatly in terms of 
the chronological period, location and the way of life of the populations under study, 
as well as with respect to the archaeological database. The projects can be described on 
the basis of evidence of multifaceted practical actions. These actions on the part of the 
populations under study, revealed only fragmentarily in the archaeological record, are 
being investigated using the research strategies presented here. The strategies have been 
developed from the discussion on political ecology associated with discourses in the social 
Sciences and humanities. 

Political ecology; mobility; environment; climate; landscape; hunter-gatherers. 


Our research group Political Ecology of Non-Sedentary Communities 1 investigates the rela- 
tionships between ancient cultures and nature(s) and changes in those relationships that 
can be ascertained through historical and archaeological research. Rather than limiting 
ourselves to the adoption of established concepts, we engage with ideas that have emerged 
in discussions in recent years in the social Sciences and geosciences and adapt them so as to 
render them productive for the two main interests of the Excellence Cluster Topoi, ‘space’ 
and ‘knowledge! The fundamental methodological and theoretical question explored by 
our research group is a challenging one, especially for the prehistoric and early historic 
periods that are at the center of most of the individual projects combined here. 

We ask, what were ecological concepts that were linked to practices in the past? Prac- 
tices can be reconstructed, if only rudimentarily, by examining the traces left in burials, 
semi-sedentary life in villages and mobility patterns. But what about ideas associated with 
such practices? In methodological terms, the question becomes how can the reconstruc- 
tion of everyday as well as unusual activities be used to arrive at an understanding of the 
ecological knowledge of ancient times, perhaps even of an ‘environmental awareness’? 
We acknowledge - unapologetically - that concerns about the systematic destruction of 
resources on a global scale in the post-industrial age underlie this research problem. Any 
meaningful attempt to address these issues necessarily entails theoretical groundwork 
consisting of a critical analysis of our own theoretical standpoint, which, of course, is 
historically and epistemologically specific. 


1 Individual projects are pursued within the framework of the Excellence Cluster 264 Topoi, Berlin. 
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Far-reaching questions demand broad contexts, and the research on political ecology 
and mobility conducted by the members of our research group is explicitly wide-ranging 
spatially and chronologically. Geographically, the region under study Stretches from Egypt 
in the south to the Eurasian steppe in the north, from Ukraine in the west to Turkmenistan 
in the east. Chronologically, the projects span a period from the Epipalaeolithic to the Iron 
Age, 9000-300 BCE. 

This paper first discusses the history of political ecology and our conceptual approach 
to it. In a second part, we present three research strategies and concrete examples that 
explore the nexus of mobility and political ecoology. 


i Political ecology: an overview 

Promoted by scholars representing a wide ränge of interests and academic disciplines, 
political ecology is a form of research that has evolved into an ever more diverse scientific 
field. Geography and cultural anthropology have made major contributions to political 
ecology: we touch briefly on them below. To understand how Creative impulses for re¬ 
search on prehistoric times can be derived from a branch of scholarship that emerged 
in the context of an occasionally severe criticism of capitalist ideologies of growth, one 
must first make a brief detour through the intellectual and conceptual history of political 
ecology. 

The field of political ecology first took shape in the 1980s, led by scholars in geography 
whose interests centered around questions of ecosystems and the adaptive capacities of 
cultures and societies. Underlying these issues was work in cybernetics, Systems theory, 
questions of homeostasis and the notion that relationships between people and their envi- 
ronment ( Umgebung ) can be depicted in terms of flows of energy, Information and materi- 
als. The ‘reduction of complexity’ to measurable parameters offen led to the construction 
of flowcharts. A penchant for quantification, and later also for simulating processes in 
nature, can still be found in some areas such as meteorology, and these approaches play a 
role in this research group as well. A typical example of this school of thought today can 
be found in the Santa Fe Institute, the declared aim of which is to “discover, comprehend 
and communicate the common fundamental principles in complex physical, computa- 
tional, biological, and social Systems...”.This notion positions itself within a paradigm in 
which human beings and nature are viewed as being bound up within a single System, 
implying that the complexity of that System can be grasped through ever more complex 
quantification techniques. 2 

The development of political ecology was also influenced to a degree by cultural 
ecology as formulated byjulian Steward, 3 a field which had one of its main academic bases 
at the University of Michigan. Roy Rappaport, 4 a Michigan proponent of cultural ecology, 
distinguished between “cognized models” of the environment and “operational models” 
thereof, with the former referring to the “emic”, non-scientific understanding that human 
societies have of their natural environment and the latter to ethnographically observed 
connections of System and practice in the nature-culture relationship. As a result of the 
collaboration between Rappaport and Kent Flannery, but also due to Lewis Binford’s 5 
adoption of the main theses of Leslie White, 6 cultural ecology gained a firm foothold in 
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processual archaeology and became a dominant paradigm in archaeology in the United 
States for several decades. 7 

Cultural ecology gave way to political ecology when people began investigating the 
reasons for inequality and hierarchization - found in a great many societies - in the 
relationships of people to the natural environment. Behind this shift in research questions 
was the influence of the Marxist Version of political economy, as articulated in the works 
of Eric Wolf and Sidney Mintz. Essential to this newer approach is the understanding that 
today’s societies, wherever they may be located, are part and parcel of a capitalist world 
System entailing radically different levels of access to natural resources. The inclusion and 
the focus on the unequal distribution of natural resources appears primarily in the later 
works of Eric Wolf, but the approach has continued to be developed and now finds its 
most distinct expression in the Journal of Political Ecology . s 

In this context, forms of the appropriation of nature are usually conceptualized as 
maladaptations, as processes associated with the industrial use of natural resources that are 
capable of rendering whole swathes of land uninhabitable, thereby triggering migration 
and severe economic and social hardship. Elumans’ problems with nature take center 
stage. One can distinguish two variants of this approach in political ecology. One analyzes 
disasters brought about by humans, such as in Bhopal, through fracking or the salinization 
of whole landscapes; the other focuses on natural catastrophes, e.g., tsunamis, and their 
consequences. To take a concrete example, it may be impossible to determine to which 
category Elurricane Katrina belongs, but the question itself falls within the domain of 
political ecology. A review of the literature in the field of political ecology reveals an overall 
trend toward concentration on anthropogenic catastrophes and processes, with the aim 
of drawing conclusions from such experiences that might be of value in the future. Most 
sustainability studies and environmental anthropology fall within this branch of the field 
that researches the causes of environmental problems. 

Other political ecological studies, e.g., the early geographic ones, take a somewhat 
different position, among which the work of Piers Blaikie deserves mention. 9 Blaikie 
focuses on the political evaluation of mid- to long-term processes of geomorphology as 
detected by the methods of physical geography. The destructive consequences of such 
processes affect subalterns directly and existentially, while the same does not apply to the 
elite in capitalist societies, nor, in most cases, to the population in the former colonial 
centers. A second focus of Blaikie’s work is the political nature of the ostensibly neu¬ 
tral knowledge associated with physical geography. For instance, Blaikie and Brookfield 
write of the necessity “to examine critically the political, social and economic content of 
seemingly physical and ‘apolitical’ measures such as the Universal Soil Löss Equation, the 
‘T’ factor and erodibility” 10 These remarks fit with Science studies , an area of research that 
coalesced around the same time as political ecology, and related fields in the anthropology 
of Science. 11 

The 1990s saw a significant shift in the field of political ecology, one that was branded 
by many as the politicization and de-greening of political ecology. 12 A brief foray into 
the work of two authors can help elucidate this shift. In her book Wbat is Nature? u , 
Kate Soper criticized the “ecological naturalism” of green movements, which, she argues, 
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construe nature as external to and separate from humans who overexploit its resources. 
However, the critique expressed by the green movements remains within a framework 
that objectifies nature in the modern capitalist sense; it does not undercut the assumed 
hierarchy of humans in relation to the nature they appropriate. According to Soper, we 
need a critique of the discursive construct of ‘nature’ as a coherent, external given. The 
logical consequence would be a complete abolition of the concept of‘nature! 

The works of Arturo Escobar lead in a similar direction. 14 Escobar, a cultural anthro- 
pologist, was originally interested in the field of development anthropology and engaged 
in a critique of both development policy and sustainable development. Escobar, like Soper, 
could be described as a post-structuralist and discourse theorist who engages principally 
in the critical analysis of concepts and their political effects. Escobar has a different set 
of foci, however. He criticizes ‘environment’ as a concept that evokes something passive 
that can be used and appropriated, while the word ‘nature’ denotes an entity endowed 
with uncontrollable, unpredictable agency. He sees the adoption of certain elements of 
discourse as a strategy framing ecological phenomena as instrumentalizable, bringing 
them into the domain of potential capitalist utilization in order to subsequently exploit 
them in practice. Escobar argues that efforts to preserve biodiversity - the exertion of 
political pressure in the Amazon region, and in many other places throughout the world 
- are motivated by an interest in the future commodification and marketing of genetic 
resources rather than a desire to conserve diversity for its own sake. 15 

Observers of the history of political ecology vary in their assessments of the field. 16 
At least since the widely accepted proposal of the Geological Society of London to name 
our epoch the Anthropocene 17 , one thing has been clear: the relationship of humans to 
their environments (whether they are perceived as nature or in some other way) is now a 
fundamentally political one. The ecological is nowadays always political. 

Yet before we decide for a political ecology with a decidedly deconstructive bent 
ä la Soper and Escobar, it is necessary to take into account another direction in which 
the stream of discourse has moved: the deconstruction of ‘nature! But what should take 
its place? The ‘ontological turn’ heralded in anthropology in the autumn of 2013 18 and 
increasingly influential in the social Sciences, offers important approaches with ramifica- 
tions for political ecology. Central to these discussions are the writings of Philippe Descola 
and Viveiros de Castro, both philosophically inclined cultural anthropologists who have 
worked in the Amazon region. 19 Their works revolve primarily around the categorical 
distinction of nature and culture or rather its non-existence in other Systems of thought. 20 
Latour has also addressed this issue: 21 Western thought has assumed that there are many 
cultures and ‘one nature’, but might there be approaches to understanding the world for 
which this relationship is inverted, in the sense of “one culture - many natures”? 
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2 Concepts of a political ecology 

Descola has developed a Classification System that addresses these kinds of questions. He 
speaks of four types of ontologies, describing them as animistic, totemist, naturalist and 
analogist. It is probably rarely the case that such ontologies can be identified empirically 
on the basis of archaeological research, as can be seen in a recent article that adopts 
Descola’s approach to infer ontological elements with respect to features of the imagery 
from early Neolithic Göbekli Tepe. 22 For sites with a less spectacular state of preservation, 
the potential for interpretation is far more restricted. Nonetheless, the insistence on the 
potential multiplicity of ontologies is of fundamental importance for any political ecol¬ 
ogy. The environment, which we nowadays usually objectivize as nature, used to be envi- 
sioned, at least in many ancient Western Asian societies, as heterogeneous forces with the 
ability to influence people in ways both malevolent and beneficent. Along with animals, 
storms, thunder and celestial bodies, there were also hybrid creatures, some known to us 
by their names 23 and others that have been transmitted to us through images. Descola 
raises the fundamental question of the extent to which we are entitled to consider our 
Western ontology, which he categorizes as “naturalist” and which is ruled by scientific 
thought, as ‘more rational’ or even ‘better’ than other ontologies - particularly given that 
ours is distinguished by the fact that we may well completely destroy our conditions of 
existence. 24 


2.1 Concepts and terms 

Just how do these issues influence our research group in a systematic way? First, we be- 
lieve that it would be inappropriate to adopt a purely idealist/metaphysical approach to 
political ecology, oriented towards the bridging of ontological differences. With such an 
approach we would be likely to lose track of both the political and the ecological. The 
recent fascination with multiple ontologies speaks at least as much to our times as it does 
to how other societies understand the world. We adhere to the original materialism of 
the schools of political ecology and retain their “shifting dialectics”, 25 but not, as in the 
work of Blaikie and Brookfield, dialectics that shift between social groups and terrestrial 
resources.The field under study is far more complex than that of the early political ecology. 

First, societies not only have variable ontologies, they also influence the world through 
their actions. In certain circles, it would seem that scholars have nearly lost sight of the ma¬ 
terial basis of existence in the heat of discussions surrounding the ‘ontological turn’. This 
tendency can also be observed in the field of Human-Animal Studies, which is gradually 
gaining ground in archaeozoology. 26 To make clear the difference between ontologies and 
spheres of action, we begin with a triad of concepts. Following Jakob von Uexküll, we draw 
a distinction between Umgebung and Umwelt . 17 Umgebung refers in general to everything 
belonging to a past society that can be identified through historical research and might 
have been in that society’s surroundings, irrespective of whether or not humans had an 
impact on it or thought about it. 
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Secondly, people have always created conceptualizations that allow them to envision 
their Umgebung in terms of powers that act with varying degrees of agency Ontologies 
comprehend portions of an infinite, real Umgebung. Mountains appear in the role of poten¬ 
tial avengers, hunted animals take on a highly ambivalent dimension of both Submission 
and menace, 28 severe storms are interpreted as punishment. We use the word Mitwelt, 
borrowed with intentional imprecision from the philosopher of nature Meyer-Abich, 29 
to refer to that part of the Umgebung envisioned as having some specific degree of agency. 

Thirdly, to paraphrase Marx and refer back to Soper and Escobar, people make their 
own nature but they do not make it as they please. Humans influence a part of their Umge¬ 
bung , whether they envisage that Umgebung as active, passive or completely objectified. We 
call the portion of the Umgebung that is subject to practical action the Umwelt. 

Thus the concept of the Umgebung encompasses both Mitwelt and Umwelt, and the 
latter two are not necessarily mutually exclusive (Fig. [ij. In some societies the overlap 
between Mitwelt and Umwelt may be (or have been) very large, in others minimal. This is 
a question to be clarified as far as possible through empirical research. The industrial and 
post-industrial societies of the West are characterized by an almost complete exclusion 
of Mitwelt and Umwelt. This is primarily due to the dominance of natural Sciences and 
their fundamentally objectifying ontology. Science is not understood as one of many 
ontologies and severely restricts the scope of the Mitwelt, at the same time coming to 
dominate everyday life. 

For Sciences with a historical Orientation, the conceptual Classification and opera- 
tionalization of such terms is not enough. There are dynamic relationships between 
Umwelt, Mitwelt and Umgebung that are constantly shifting. Both the relationships and 
their changes are subjects under study in our research projects. 



Fig. i | Diagram depicting 
Mitwelt, Umwelt and Umgebung 
relationship. 


As we noted above, one important field concerns the relations between Mitwelt und 
Umwelt. That which is perceived as an entity with the power of agency in a society’s 
Umgebung need not constitute part of the society’s practical, instrumental actions. Thunder 
and lightning, the cold, individual plants, etc. might function as agents but have no ram- 
ifications for the practical world. Flowever, every sacrifice to a weather god, for instance, 
involves an intertwining of Mitwelt and Umwelt : the semiotic engagement with ‘nature’ 
and the bestowing of power and agency on transcendental entities results in a practical 
engagement with one world. Mittvelten have a relation to practice, just as Umwelten have a 
relation to interpretation. 
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Ontologies and actions in an Umgebung are related to one another dialectically, in a 
way that need not have been unfamiliar to those living in such a world. Another level of 
dialectic relations is opened by their scholarly study. What we designate as Umgebung is a 
phenomenon that depends on our own ontological premises. The inclusion of palaeo- 
climate simulations, for instance, is a procedure that appears to objectively frame the 
conditions in which members of ancient societies lived. However, climate simulations 
ultimately represent a Mitwelt grounded in present-day concepts. 


3 Political ecology and non-sedentary ways of life 

In the present day mobility represents a way of life that has been marginalized for reasons 
of political control, one that necessarily brings with it a fundamentally different relation 
to the Umgebung than that associated with medium- to long-term sedentariness. In our 
research we are attempting to investigate approaches to the Umgebung in a differentiated 
manner, by comparing prehistoric societies with their own distinct degrees and patterns 
of mobility. The relative scantiness of material remains associated with such lifestyles and 
the methodological problems that this entails make the archaeological investigation of 
these ways of life challenging. 

We must first consider the question of whether non-sedentariness and sedentariness 
are actually opposites (the words themselves certainly suggest that they are) or whether 
this might be another instance, like the concepts of culture and nature discussed above, 
of the construction of an exaggerated dichotomy that is not particularly helpful as an 
analytical approach to the study of prehistoric societies. As Reinhard Bernbeck 30 and 
Steven A. Rosen 31 have shown, fragmentary archaeological records, historical documents 
written by sedentary peoples about mobile societies and analogies based on ethnographic 
and ethnoarchaeological studies have strongly colored the (one-sided) perspective on non- 
sedentary existence. But we need to reconsider any Suggestion implying mutual exclusivity 
between the sedentary and non-sedentary. 

Hunter-gatherer groups and nomadic cattle breeders are seen as leading essentially 
mobile lives. Both ways of life are characterized by a multiplicity of individual aspects 
through which they can be described. Robert L. Kelly’s Statement applies to all forms 
of non-sedentary existence: “...because we do not understand the relationships between 
movement and material culture, archaeologists have had difficulty identifying different 
forms and levels of mobility”. 32 Seeking a better understanding of these relationships, 
scholars have proposed various definitions for mobility. These definitions have usually 
been based on only one non-sedentary way of life, such as that of the hunter-gather 
communities or nomadic cattle breeders. Both of these tend to be contrasted to sedentary 
communities, or, in the case of hunter-gatherer groups, as the opposite side of becoming 
sedentary. 33 When nomadic groups are discussed in the context of contemporaneous 
sedentary societies, sedentism implies, in the frequently expressed view of many re- 
searchers, the end of societies with an appropriative mode of subsistence, regardless of 
whether this might have been a more difficult Option. Kelly describes this notion ofa uni- 
dimensional development as inadequate and deconstructs the Opposition between mobile 
and sedentary life. 34 In his view we must understand mobility as multi-dimensional, with 
there being various forms and degrees of mobility. People do not live completely immobile 
lives in any human society: it is the ways in which they move that vary. The belief that 
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mobility emerges only through external compulsion, usually attributed to a scarcity of 
resources such as land (for pastoral groups) or game (for groups specializing in hunting), 35 
is out of touch with both historical and present-day reality. We therefore begin from the 
Position that mobility should not be viewed as a form of adaptation to an Umgebung that 
is necessitated by scarcity. To phrase it in political ecological terms, mobility should not 
be understood a priori as driven by the search for food or other resources born out of 
externally induced situations of necessity. Rather, the ‘social self-embeddedness’ in large 
regions can be a condition produced by spatiotemporal rhythms of movement, the causes 
of which lie primarily in the connections with a Mitwelt. In such cases, a mobile way of 
life is frequently preferable to a fully sedentary existence. 36 

Archaeologically, the remains associated with a mobile lifestyle can be expected to be 
relatively ephemeral. Sedentism and mobility should be investigated in terms of distinc- 
tions of degree and form, although the fragmentary record usually evokes a much more 
static image of what was actually a dynamic past. 37 However, advances in investigative 
methods based in the natural Sciences have opened up the possibility of an approach 
that is independent of both the “tyranny of ethnography” 38 and ethnoarchaeological and 
‘common sense’ approaches. We are gradually reaching a point at which it will be possible 
to use a well balanced set of analytical methods to conduct detailed empirical analyses 
of rhythms of seasonal migrations and periodically visited sites. We will draw on such 
methods as far as possible in order to examine the multi-dimensionality of mobile life 
and to address adequately the diverse categories of non-sedentism that are represented in 
the various regions of our research projects. 

For the time being,we resort to a modified definition proposed by Hans Barnard and 
Willeke Wendrich as a characterization appropriate for all of the projects: .. ‘mobility’ 
[is] the capacity and/or need for movement from place to place”. 39 


4 Brief description of the research projects 

Our research group encompasses three regionally diverse projects investigating different 
times and places in the arid beit of the ancient world (see map, Fig. [TJ . A complementary 
fourth project is concerned with climate and ecological modeling. 

Forms of pastoralism are at the heart of one project researching the Eurasian steppe 
and forest-steppe zone. The region contains thousands of burial mounds which were 
erected and extended in prehistoric and early historic times. It is primarily these burial 
mounds that provide the basis for the reconstruction of a pastoral economy, two periods of 
which are under investigation (4th to 3rd millennium BCE and ist millennium BCE). This 
region is usually thought to be predestined for early forms of cyclical, seasonal mobility, 
although there is evidence of multiple different uses of the steppe Vegetation zone for 
both of the periods in question. 

The second project based on archaeological field research focuses on semi-mobile 
villages in the foothills of the Kopet Dag in Southern Turkmenistan (Fig. [ij). This project 
is investigating complex local relationships in the early prehistoric periods (c. 6000-4000 
BCE) within a small Settlement area defined by the Meana stream, now a wadi, next to 
which the eponymous village of Meana is located. Excavations in Monjukli Depe as well 
as a regional survey and geographic analysis have revealed that the foothills of the Kopet 
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Dag were a highly dynamic environment, with frequent abandonment and resettlement 
of sites. The aim of this project is to explore the complementarity and/or contemporaneity 
of abandonment and resettlement processes at sites in the region. 



Fig. 2 | Areas under study in the three archeological projects in the research group on Political ecology of 
non-sedentary communities. A-2-1 North Pontic region and Pre-Caucasus; A-2-2 Monjukli Depe in the foothills 
of the Kopet Dag; A-2-4 Merimde Beni Selam in the Western Nile Delta. 


The third project is concerned with how, exactly when, and why settled farming began 
in the Western Nile Delta at c. 5000 BCE, and is also particuiarly concerned with the 
relationship with the hunter-gatherer groups of the preceding Epipalaeolithic, who had 
already been active close to the Neolithic Settlement. There are sparse remains along 
the fringes of the Western Nile Delta attesting to human presence already during the 
Middle Palaeolithic, which is lesser known than, but complementary to, the existing 
evidence from the Egyptian Nile Valley and Western Deserts. Elowever, it is the transition 
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from fully mobile to sedentary/semi-sedentary groups and the adoption of domesticated 
species which are at the centre of enquiry. The Epipalaeolithic is very poorly attested 
in the immediate vicinity of Merimde, although there is evidence further to the south 
at Abu Ghalib and ongoing survey will he re-visiting the desert fringes specifically to 
re-investigate remains pre-dating the Neolithic. A closer examination of the lithic tool 
types and consumption practices of Epipalaeolithic groups in comparison with the lithic 
packages associated with the settled populations, within the framework of an absolute 
chronology including new dates, will enable us to have a fresh approach to the questions 
of: i) the nature of connections between settled and mobile groups, 2) the timespan 
over which the transition from mobility to semi-sedentary/primarily sedentary occured, 
3) differences in food preparation and consumption practices of the Epipalaeolithic and 
Neolithic groups, and 4) the extent to which the ‘arrival’of domesticated species genuinely 
constitutes an adoption of technological and economic strategies from outside of the 
region, or rather represents a degree of integration with and adaption of pre-existing 
lifeways. The five phases of the Merimde Settlement show much difference between the 
earlier and later phases and a re-assessment of the transitional nature of the Settlement 
will also be investigated. 

Climate and ecological modeling will be performed for the Middle and Late Elolocene 
periods in order to place the social, economic and cultural developments of non-sedentary 
communities in relation to their natural surroundings. 


5 Research strategies 

One question emerging from the previous discussion of concepts of political ecology 
is how one can subject these complex sets of relationships to comparative study. Given 
the considerable chronological and geographical diversity of the individual projects, we 
identified overarching criteria that allow us to study mobility and the nexus of politics and 
ecology in ways that will ultimately permit the evaluation of similarities and differences 
among the individual cases. To that end, we have agreed on three research strategies and 
have developed correlates for each of them. 

Fundamental questions that belong in a political ecology framework are related to the 
terminologically complex field described in common parlance as ‘nature’. This field must 
be examined with respect to hierarchization. Unlike in a political ecology anchored in the 
present, these processes of hierarchization do not necessarily involve the exploitation of 
natural resources and thus the historically specific manifestation of dominance relation¬ 
ships of culture(s) over nature(s). Nor are they necessarily anthropocentric, i.e. directed 
toward the political order within a society that results from the attitudes and modes of 
action associated with the Umgebung. 

It would seem, at first glance, that the existence of such complex starting requirements, 
involving questions about Mitwelten as part of ancient ontologies, would preclude the 
possibility of empirical investigation in societies that had no writing, let alone in those 
that were also mobile. Elowever, the sphere of images, which includes hybrid entities, the 
attributes of gods, the depictions of animals and human beings together, etc., can make 
elements of ancient ontologies accessible. It should also be safe to assume that a portion 
of the animal world was subjectivized (totemistically or analogistically) to such a degree 
that the hierarchies characteristic of human society were extended into the Umgebung. 

An analysis of the various practical ways of dealing with nature makes use of Stan¬ 
dard natural Science procedures (zooarchaeology, palaeobotany, palaeoclimate research, 
geomorphology, etc.). Elowever the goal of such analyses must not be conceived as a 
static, systematic reconstruction of the ‘natural conditions’, providing a framework within 
which adaptations took place. Rather, such analyses will be used as an entry point to 
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interpret the practices of mobile societies as active interventions in their Umgebung that 
were generally situated at the level of‘practical consciousness’. This awareness emerged 
from the transitional forms of interactions with the Umgebung in those societies, and 
thus transformed a sector of the Umwelt that did not overlap with the Mitwelt into an 
unquestioned and unquestionable sphere that was nonetheless actively manipulated. The 
ultimate goal is to answer the following questions for specific cases: 

• Which aspects of the Umgebung are/were included in the Mitwelt ? 

• Which elements constituted the Umwelt ? 

Answers to those questions, however tentative they may be, offer the potential to pursue 
a third question: 

• What were the relationships between Umwelt and Mitwelt ? 

We have already noted that the relationship between Umwelt and Mitwelt, as these cate¬ 
gories are distinguished here, is a political one to the extent that the cases under study 
examine not only the overlap between the two but also the reach of each: a small Umwelt 
together with a large Mitwelt have ramifications for a society’s way of life that clearly 
differ from those associated with the combination of a large Umwelt and a small Mitwelt. 
The extent to which the individual projects will be able investigate Mitwelt and Umwelt 
depends to a great degree on the data available. 

Identifying which portion of the Umgebung functions as Umwelt and which as Mitwelt 
will be an even more challenging task. The question of access to an exploitable sector 
within the entire Umgebung of a society is traditionally closely linked to the technologies 
mobilized for the purpose, but it is also at least as dependent on rhythms of mobility. 
Comparisons must rely on terminologies that implicitly address commonalities. 

The commonalities of the three archaeological projects and the meteorological mod- 
eling are drawn together in three fields we refer to as ‘research strategies’. These research 
strategies augment goals that are specific to the individual projects but that are not relevant 
to our comparative analysis. For the study of the political ecology of non-sedentary 
societies, questions about rhythms of mobility, human-animal relations and landscape 
construction emerged as central. In the following sections, we describe the significance of 
these three issues in more detail. 


5.1 Rhythms of mobility 

Since our research projects are investigating different forms of what are for the most 
part periodically recurring population movements, we are attempting to find a compre- 
hensive way to reconstruct diverse aspects of spatial mobility, including their temporal 
dimensions. To this end, we use the following comparative parameters: reach, which refers 
both to purely geographic extent and to the reach into the assemblage of Umgebungen that 
are potentially available; and rhythm, which is linked with both the temporal measure of 
movements and embedding in the realm of culture. The frequency of relocation can be 
determined up to a point using ethnoarchaeological analyses. Relations between mobility 
and technological diversity, measured in terms of “the number of distinct tool types or 
classes, T, in the technology”, 40 are significant primarily for their comparative potential. 


40 Shott 
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the following equation: D = 19.11 - ln(MF)4.42, where D denotes diversity, MF , “mobility frequency”, 
i.e. the number of relocations to new camps and dwelling sites per year. The technological diversity (in 
calculations expressed in terms of ‘richness’) can be determined archaeologically, and theoretically it 
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The project in the Eurasian steppe is characterized in diachronic comparison by three 
different types of mobility. Studies of 4th millennium BCE assemblages of faunal remains 
from settlements north of the Black Sea in the Eurasian steppe zone reveal highly variable 
ratios of domesticated and wild animals. 41 This might be an indication that use of these 
food sources was specific to particular regions. In the 4th millennium BCE hunting 
appears to have been an important factor in many settlements while domesticated ani¬ 
mals were kept in various proportions in others. At around 3100 BCE there occurred a 
transition to specialized cattle breeding, and cattle remained a substantial component of 
the subsistence economy for the following centuries. For a variety of reasons, which will be 
examined in the project Pastoralism on the Eurasian Steppes, scholars have held that this form 
of livestock breeding specialized in horned cattle could be efficient in the arid Vegetation 
zone of the steppe only when combined with an extensive use of pasturelands. 42 The 
interpretations ränge from fully nomadic to semi-nomadic or transhumant practices 43 
and take, at least implicitly, historically known societies as a model, for instance, the 
mounted nomadic Scythians (ist millennium BCE) or the Kalmyk people of thei8th/i9th 
Century who lived in various regions of the Eurasian steppe beit. Stepping back from 
conceptual distinctions like nomadism and transhumance, we examine the movements 
of humans in the steppe zone in terms of an analysis of rhythms of mobility, an approach 
better suited for the investigation of these populations, who used the resource of animals 
in varied ways, and one which makes comparison with other cases, including projects 
in our group, possible. In the ist millennium BCE, the appearance of a new element 
significantly changes the pattern of mobility: horses and the possibility of riding expand 
the geographic reach of steppe populations considerably. 

With respect to mobility, therefore, one can make the following assumptions for the 
Eurasian steppes. (a) There was an abrupt decrease in interactions with the Umwelt , as the 
Umwelt shrank as a result of the concentration on cattle breeding at the turn of the 4th 
to the 3rd millennium BCE. (b) This decrease, however, was not necessarily accompanied 
by a decrease in geographic reach; in the ist millennium BCE, geographic reach actually 
expands substantially as a result of the introduction of another domesticated animal, the 
horse, and through the specific relation to it as a saddle horse. 

Local climates and cultural traditions are not the only factors determining the 
rhythms of migration; animal mobility also plays a role. Animals have their own abil- 
ities and preferences with respect to movements in space and they are adapted to life 
in different landscapes. A highly variable subsistence economy such as that of the 4th 
millennium BCE in the steppe region north of the Black Sea would certainly have given 
rise to greater differences in mobility behavior than would the later, more uniform cattle 
breeding, which in all probability caused an increasing predictability of migrations and 
thus easier contact to adjacent groups. In the ist millennium BCE, the organized use 
of horses as riding animals results in a completely new component of mobility which 
researchers have thus far tended to interpret from a social perspective or in terms of its 
relevance for combat and seldom, if ever, with regard to the daily management of herds. 

The Situation in the project in south Turkmenistan is very different. There, mobility 
occurs over much longer spans of time, with residential structures of entire villages being 
abandoned or resettled. If traditional archaeological criteria were applied, one would 
describe such settlements as village-like and embedded locally, with an assumption of 


41 

42 

43 


should be possible to generate at least minimax values for residential movements for our comparative 
cases. Whether this can actually be valid for groups closely tied to urban societies is a question that would 
have to be examined. 

26 Fig. ib. 


Kaiser 


Merpert 


1974 


11—12; Shilov 


1975 


14. 


Bunyatyan 2003 with an OverView of the history of discourse in the field. 












Notes fbr a Political Ecology of Non-Sedentary People 


57 


long-term sedentism. Yet the site of Monjukli Depe was frequendy abandoned, from the 
Neolithic onward, and judging by preliminary reports from other excavations in the 
region, 44 this was not an isolated case. The reasons for such medium-term settlement 
mobility may well lie in crises in the Umgebung, anything from the failure of water to 
appear in a nearby wadi 45 to dune formation. The moves appear to have been so integral 
to the forms of subsistence and social life that a crisis and subsequent departure were not 
necessarily experienced as a major problem. 

Subsistence was based primarily on barley and wheat cultivation 46 and the raising of 
medium-size livestock (sheep and goats). 47 The reach, in the sense of the appropriation of 
the potential of the Umgebung, is considerably more limited than in the case of the three 
sets of relationships under investigation for the forest steppe in the Black Sea region: more 
than 80% of the animals identified in the archaeological material are sheep or goat. The 
sphere of domesticated plants reveals similar concentrations on wheat and barley. Isotope 
analyses are planned to ascertain the geographic extent of herd mobility: They should 
potentially yield information relating to whether herds were kept only in the foothill 
zone or whether the geographic reach stretched into the Kopet Dag valleys with a form 
of‘Yayla farming’. 48 

Rhythms and scales of migration are determined by multiple factors, including what 
could be termed society-specific ‘dwelling practices’. There is a correlation between the 
length of occupancy of a dwelling and the effort involved in its construction, between 
the effort required to erect a tent vs. a house. However, it would be incorrect to suppose 
that the correlation is simply a linear one. The population in Monjukli Depe lived in 
quite substantial houses built, at least in the 5th millennium BCE, out of regularly shaped 
mudbricks. Houses had a use-life of at least a couple of decades, if not more. 

Overall, the rhythms of migration in the Kopet Dag area were far slower, and the 
geographic as well as the resource reach were smaller than those associated with the steppe 
regions. However, this does not point to a completely sedentary existence, nor does it 
imply a rigidity of life bordering on the typically assumed peasant inflexibility. 

Between c. 6000 and 5000 BCE a change occurred in the economy of the groups 
living in the desert fringes of the Western Nile Delta, transforming from a mobile hunter- 
gathering Epipalaeolithic lifestyle, with the use of a specific tool-kit of very characteristic 
lithic types to the first sedentary Neolithic communities to farm domesticated species. 
Here, the possibility of a transition can be considered, although in other areas of the 
Nile Valley a hiatus lasting from c. 6000-5500 BCE has been suggested. Re-examining 
the available data and chronology, Shirai has explored the possibility ofa transition in the 
Fayum depression Southwest of modern Cairo, where a closer examination of tool types 
and new AMS radiocarbon measurements are beginning to suggest that alternatives to a 
hiatus are worthy of serious consideration. 49 The question then becomes one of potential 
continuity between the mobile hunter-gatherer human groups of the Epipalaeolithic and 
the settled Neolithic communities and of the degree to which we are dealing with at least 
two distinct groups, or whether there might have been a more gradual development or 
even sharing and development of ideas than had previously been considered. The extent 
to which the settled group(s) remained partially mobile, or the degree to which they kept 
exploiting the surrounding landscape is also at the forefront. 
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The case study area of Merimde Beni Salama offers a rare opportunity to further 
investigate this issue. An expanding set of evidence was revealed during archaeological 
investigations in 2013 and 2014 50 as well as by colleagues from the Ministry of Antiquities 
in 2014. Examination of the material remains, including grinding stones, 51 and palettes 
will allow for a clearer understanding of the changing subsistence strategies and the degree 
to which climatic changes can be understood as enhancing the possibility for the move 
to new lifeways. These climatic and environmental changes may have acted as the catalyst 
necessitating - or enabling - human groups to settle, with a segment of the community 
continuing to remain mobile not only for additional nutrition, but possibly also to scope 
the wider area for people, animals and other resources and environments to manipulate 
and exploit. 


5.2 Human-animal relations 

The discussion of mobility rhythms shows that some spatial movements are closely 
related to human-animal relationships. These relationships are central to our focus on 
the concepts of Mitwelt and Umwelt. 

Particularly for prehistoric communities in the Western Eurasian steppe region, re- 
search on human-animal interactions has thus far been confined to the use of animals as 
a food resource. In our investigations of the changing engagement with animals within the 
framework of subsistence strategies, we intend to investigate the reciprocal relationship 
of humans and animals rather than limit ourselves to the narrow standpoint of animals 
as suppliers of primary (meat, hide) and secondary (milk, wool, traction) products. 52 

The faunal assemblages for the 4th millennium BCE in the northern Black Sea region 
suggest quite heterogeneous approaches to working and game animals. The Settlements 
from which the osteological materials were collected were inhabited in different periods. 
As a result, a relatively long period of time can be studied, at least for some of the 
regions north of the Black Sea. This long-term perspective shows that the specialized cattle 
breeding which subsequently appeared was in no way the result of a linear evolution, as 
scholars have frequently suggested. 53 On the contrary,one can detect numerous individual 
developments that did not exclude the possibility of reverting to more traditional practices 
in animal breeding, as Victor A. Shnirelman has pointed out. 54 Using isotope studies 
on human and animal bones 55 and the analysis of organic residues in pottery from the 
settlements of the north Pontic region, we attempt to enlarge the available corpus of data 
in order to permit a better understanding of the multifaceted processes for this part of 
eastern European prehistory. 

The differing use of animals is part of a complex structure that also comprises a ränge 
of other components, from the socio-economic, to the ritual, right up to aspects of a 
community’s worldview. In the 3rd and 2nd millennia BCE, a form of cattle-based animal 
breeding was established; this subsistence certainly entailed, both as a prerequisite and as 
a result, very close mutual relations between humans and bovids rather than merely an 
objectifying familiarity with the animals as resources. 

We encounter a markedly different Situation in the Precaucasian region in the ist 
millennium BCE, where the significance of horses increases, especially in their use as 
mounts for riding. The horse was both a symbol of power and wealth, as well as a part 
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of a combat alliance or a family member, as both mythic traditions, such as the Nart 
Sagas, 56 and historical sources 57 testify. Such a Situation could not have failed to have 
deep ramifications for interpersonal relationships as well. 

Here, we are investigating the consequences that human-animal relationships had for 
society as a whole, rather than looking only for new forms of mobility. The specialization 
in bovid husbandry presumes a particular kind of herd management that may have 
resulted in specific forms of human-animal relations.The questions we will investigate are 
(a) how intensive was the use of ‘primary and secondary’products and (b) what indications 
are there for the symbolic value of specific types of animals? Specific relations between 
humans and animals result in a different perception and valuation of animals. The ex- 
ample of horse sacrifices in elite burials of the Scythians indicates that they construed an 
imagined ethical relationship, in which horses had developed an individuality that evoked 
an allegiance that did not end at death. 58 

A wide variety of different human-animal relations can be detected in the case of far 
less mobile societies such as those of Monjukli Depe in prehistoric Turkmenistan, despite 
the fact that the first impression might be one of monotony. The zooarchaeologically 
documented species can be assigned to at least three major categories: wild animals, 
livestock and pets. 59 As indicated above, domesticated herd animals primarily included 
sheep and goats, with cattle taking a secondary position. Dogs constitute the other species 
of domesticated animal. They were not, however, purely guards of the herds. Paw prints 
left by at least three dogs in the mud plaster of two different houses reveal that dogs had 
direct access to the housing area and that their treatment was probably similar to that of 
pets today. It is also striking that dog bones make up only a very small proportion of the 
archaeozoological assemblage from Monjukli Depe. 

Cattle had a special Status among the herd animals. As Jana Eger was able to show 
through a detailed contextual analysis, articulated remains of cattle bones - primarily 
vertebrae and a set of nearly complete skulls - were deposited in an open area in the 
settlement in a way that suggests sacrifices or the holding of public feasts. Finds of horn 
cores in the corners of houses indicate that they may have been used as wall decorations. 
It is probable that, as was the case in many other regions of Western Asia, these tarne 
but very large animals had an ambivalent Status, representing a danger and a provider of 
food at the same time. Whether cattle were also used to pull or carry loads is a question 
that cannot be answered without additional analysis. It appears that cattle are the most 
frequently represented animals among the collection of small clay animal figurines. 

In both Neolithic and Aeneolithic layers, Monjukli Depe features a group of wild 
animals that, although small in terms of percentage, is highly diverse. It is beyond the 
scope of this paper to discuss their relations to humans in detail. However, one can define 
this relationship for the Meana region in prehistoric times in the way that Overton and 
Hamilakis 60 did in a European context: as the concentration on one or two domesticated 
animal species increases, the frequency ofencounters between humans and certain other 
species decreases sharply. This must also have resulted in a change, difficult to ascertain 
in concrete terms, in interspecies relations (with humans on the one side). It emerges 
from these few remarks that archaeologically detectable changes occurred even in the 
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settlements that Redfield 61 mischaracterized as “little communities” devoid of historical 
change. 

The transition to settled life in the Western Delta and the adoption and adaption of 
domesticated species has often been seen as the result of the introduction of a Neolithic 
package coming from the Near East. The evidence from past investigations at Merimde 
shows that the Neolithic community practiced a mixed farming economy, tending wheat, 
barley, flax and other plants along with cattle, sheep, goats and pigs. Pigs prefer a wooded 
environment, whereas cattle require open pastureland. Goats are browsers, whereas sheep 
and cattle are grazers. It is possible to run all three of these species together in arid or 
semi-arid environments with a high proportion of scrub and tree Vegetation, particularly 
in cases where there are mixed plant communities. In these environments there would be 
different herbage utilization by the grazing species, with goats browsing more of the scrub 
and tree components than sheep and cattle, and sheep utilizing more scrub than cattle. 
As noted earlier for Monjukli Depe, cattle seem to have attained special importance, for 
along with the anthropomorphic figurines, the highest proportion of the zoomorphic 
figurines were of cattle. 62 

Another major research focus has been the issue of why Egypt was so late to adopt this 
package in comparison with groups in the Levant and other regions. Taking the political- 
ecological approach, however, a more productive line of questioning with which to engage 
might be: a) what were the environmental conditions in Egypt at the end of the 6th 
millennium BCE, b) when and where is there the first evidence for settled farmers using 
domesticated species in the Nile Delta, c) in what way had the local conditions changed to 
become suitable for sustaining this new way of life and d) were there any environmental, 
geographical and economical reasons to delay the introduction of the various elements 
of the Neolithic package to Egypt. It is important, in order to address this final point, to 
consider the variable temporal scales of the introduction of various elements associated 
with the Neolithic package and not necessarily the adoption of the package in any one 
time. 


5.3 Construction of landscapes 

Landscape is often reduced to the level of ‘natural space’, which we include within the 
more extensive concept of Umgebung. Our initial aim is to independently describe the 
Umgebung along with the conditions for human perception and intervention. A climate 
Simulation covering the past 6000 years will be developed for large parts of Europe 
(22-42 0 east and 42-51° north). In order to approach this issue, a multidisciplinary 
approach has been adopted in order to record, model and assess climatic and ecological 
changes in the case study areas from the mid- to late Elolocene. 

This part of the research addresses the entire Umgebung of ancient societies. It is, in 
the traditional sense, a slice of the ecology that one could refer to as ‘natural processes’. 63 
Elowever in our research, we intend to take an approach that differs from the notion that 
climate changes are a neutral exterior framework that lend themselves to description in 
universalistic terms. Rather, the potential political dimension of climate changes lies in the 
fact that they did not necessarily affect all members of a society equally, whether in ancient 
or in modern times. Given a mixed subsistence economy, in which not all households 
or communities pursue the same strategies, climate change of whatever type will affect 
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households or communities to a variable extent. Our research on this issue involves the 
investigation of the degree to which environmental changes might have been connected 
with the shift from mobile herding to more sedentary lifestyles and back. Therefore, rather 
than studying global environmental change, we investigate regional socio-environmental 
changes. Using a transdisciplinary approach, various models of climate changes will be 
examined and an attempt made to determine how those changes might have influenced 
choices of subsistence strategies. 

Many human activities have an impact on their immediate spatial surroundings and 
can thereby result in the modification of those surroundings. At the same time, percep- 
tions of the Umgebung differ due to variations in people’s practices. Pastoral communities, 
in which the breeding of bovids is dependent on the provision of sufficient suitable 
pastureland for the animals, will engender a different way of seeing the landscape than 
communities that rely to a greater extent on hunting. 

One aspect to be explored in the individual projects is whether the cases under study 
show that the use of the resources available in the Umgebung gradually reshaped it or 
whether changes in the Umgebung were the results of deliberate action. Burial mound 
necropolises are of interest as ritually constructed landscapes in the projects based in 
the northern Ciscaucasus. The results of geophysical prospection in the periphery of 
the tumuli document complex ritual behaviors of bearers of the Scytho-Sakian cultural 
tradition, including secondary burials, sacrificial sites and the remains of architectural 
structures. The burial fields exhibit a topographically structured layout in which the larger 
kurgans are offen located in the southeast of such fields. In six of the seven necropolises 
from the earlier Iron Age studied so far, the use of the space - the construction of one large- 
scale kurgan and the subsequent extension to a necropolis - is directly comparable.This is 
evidence not only for the same principles of knowledge and space but also for a deliberate 
modification of the topography towards an anthropogenic landscape, a manifestation of 
specific cultic/ritual ideas and practices on the part of the Scythian mounted nomads 
which can be understood as a ritual canon. The fact that similar practices have been 
detected throughout the Eurasian steppe suggests the possibility of an extensive network 
in which similar notions about the Umwelt and Mitwelt and related knowledge were passed 
on among the Early Iron Age nomads. 

One must ask to what extent this knowledge existed as a discursively anchored con¬ 
struction of space, or rather as a recursive practice which, because of its strong basis in 
ritual, gave rise to mimetic practices that may not have permitted critical examination. 
From a methodological perspective, this remains something that can only be investigated 
in exceptional cases, namely when archaeological evidence points to a breach of the 
unquestionable societal doxa. This occurs primarily in cases of intercultural contact; 
which are far more common in mobile than in more sedentary societies. 

The case being investigated in Turkmenistan is very different from the Western 
Eurasian examples, including in the construction of landscapes. These were Settlements 
inhabited over the medium-term by populations engaging to an equal degree in cultiva- 
tion and animal breeding. They fundamentally reshaped their landscapes in at least two 
respects. One of these was ‘living on a teil [depe]’, which refers to a practice that gradually 
emerged in Western and Central Asia from the Start of the Neolithic. Continuing to live on 
the same site for as long as possible and building new houses on the ruins of older ones is 
a specific cultural practice that resulted in characteristic teil landscapes. These differ from 
the regions shaped by kurgans only to the extent that the teil Settlements are less regulär 
in form because there was no plan involved in their creation. 64 As inhabited mounds 
they had the added effect of changing a population’s visual and bodily perspective on 
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the Umgebung. People would probably have associated the concept of ‘higher up’ (than 
the surroundings) with their houses; this is unlikely to have been the case for mobile 
groups whose dwellings were more ephemeral. Such a change of perspective would also 
have affected classificatory knowledge: it was possible to visually monitor the settlement’s 
direct Umgebung , and this overview of approaching herds, wild animals or people from 
nearby Settlements could have translated into the development of a feeling of mastery over 
an Umwelt. The idea of manageability of a visible and thus more approachable Umwelt could 
have been the result. That, in turn, may have resulted in a more intensive contrast with 
the unmastered Umgebung which, due to limited mobility, was less familiär or completely 
unknown and as a consequence may have been perceived as increasingly dangerous. 

The second way in which people in the Meana-f^aa^a region constructed their land- 
scapes hinges on the fact that, at least by the Aeneolithic but probably already in the 
Neolithic, they no longer saw the course taken by a stream through a valley as a given: they 
had become accustomed to seeing a water course as something that could be manipulated. 
Palaeobotanical analyses indicate that people had started to construct small-scale irriga- 
tion Systems. 6 ' Although this may have been done solely for agricultural purposes, one 
should consider that such Systems required efforts at a scale beyond a single household, 
meaning that agreement at the supra-household level would have been necessary. In 
this respect, social relationships are a precondition and a result of a landscape-shaping 
element of the Umwelt conditions, to the same extent as these conditions affected social 
relationships. 

The ‘constructed’ and used landscape was already extremely variable during the Mid¬ 
dle Palaeolithic in Egypt due to the seasonal and longer-term variability of climatic and 
local environmental conditions. This, in turn, affected which plant and animal species 
suitable for exploitation were available. It also affected how people used the landscape and 
the area suitable for stopping at specific times of year, and over longer timescales subject to 
climatic change. At the height of the last glacial maximum, c. 22 000 years ago, the Sahara 
had a cold, arid environment devoid of human habitation. During this period human 
habitation in Egypt was concentrated along the River Nile. As the world began to warm 
up, the flora and fauna changed; c. 11 000 years ago the Western Desert of Egypt gradually 
changed into a savannah full of human occupation. These communities still followed 
a hunter-gatherer lifestyle, but developing technology, notably ceramics, enabled groups 
to adopt to new processing and consumption practices. Major global climatic changes 
occurred at 6200 and 5300 BCE, and the latter of these may well relate to the time of 
settlement in the Western Delta, although targeted climatic investigations are needed to 
ascertain exactly what the local climate was like at this time, given that wider changes 
would affect regions in very different ways to greater or lesser extents. The Neolithic groups 
were increasingly settled, however, also making active use of the surrounding landscape, 
a landscape that had been formed during and after the Palaeolithic - for examples the 
terraces that were cut during the Palaeolithic and descend into the modern cultivation 
and Nile floodplain - even today. Merimde Beni Salama lies adjacent to the mouth of 
the Wadi Gamal, and this surrounding hinterland would have been attractive to animals, 
and a place where hunters, it seems, may have camped out in wait for these wild animals. 
The Wadi el-Gamal is also a source of chert cobbles,cobbles used for production of lithics 
from the Middle Palaeolithic and into the Neolithic. The nodular chert found on these 
terraces also benefitted other communities further afield. 66 

The global climatic changes affecting the local environment mentioned above are 
central to debates regarding changing lifeways during the Epipalaeolithic-Neolithic ‘tran- 
sition’ in the Nile Delta. Recent investigations suggest that the first farmers settling 
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in the area may have lived on the fringes of a body of water northeast of the fan of 
the Wadi Gamal terrace. The large amount of polished, partially polished and chipped 
axeheads along with adzes indicate that these Neolithic people were modifying their 
local environment, shaping it to the needs of a mixed farming economy. The field project 
funded by the Fritz Thyssen Stiftung has taken environmental cores, and some preliminary 
observations are possible, including Judith Bunbury’s preliminary interpretation that the 
site was located on a Pleistocene terrace and that a channel running from the west - 
possibly from the Wadi Gamal - originally cut right through the part of the site, which is 
currently protected as antiquities land. 67 It appears that the Neolithic Settlement was set 
on part of the fan of the Wadi Gamal, 68 and that it occupied a site extending up to a body 
of water suggested by a clay rieh layer. After the end of the Neolithic occupation there 
is a hiatus of a few hundred years before evidence of a Chalcolithic Maadian cemetery 
(the settlement having not yet been located) dating to the 4th millennium BCE. The site 
then seems to have been abandoned for several millennia. It the wider aridification of the 
Sahara at c. 2200 BCE that was the reason for the lack of communities living in the area, 
with thick sands deposited across the thus-far investigated area of the Neolithic settlement, 
and is also apparent in the drill cores. 


6 Conclusion 

This contribution has a programmatic character. Our aim here is to describe a conceptual 
framework for a comparative approach to past societies that can be described as variably 
mobile and closely concerned with issues that are best framed in terms of a political 
ecology. From an overview of the development of the concept of political ecology in the 
fields of geography and cultural anthropology and the current debates on the topic, we 
have constructed a way to systematize present discussions with a view towards applying 
them to the study of past mobile societies. The result is a concept that we express by means 
of the triad of terms Umgebung , Umwelt and Mitwelt (Fig. [Tjl. Essential for this concept 
is the distinction between symbolic aspects of ecology and spheres of practice in the 
populations attested in the archaeological record. Interrelationships among Umgebung, 
Umwelt and Mitwelt are dynamic and in constant flux. To analyze these relationships we 
have formulated multiple research strategies based on three issues: mobility rhythms, 
human-animal relations and landscape construction. 


67 Rowland and Bunbury 2014 

68 Rowland and Bunbury 2014 





64 


Reinhard Bernbeck et al. 


References 

Abaev 1989 

Vasilii I. Abaev. Narty. Osetinskiigeroicbeskii epos. istbook. Moscow: Nauka, 1989. 
Agamben 2003 

Giorgio Agamben. Das Offene. Der Mensch und das Tier. Frankfurt am Main: Suhrkamp, 
2003. 

Barnard and Wendrich 2008 

Hans Barnard and Willeke Wendrich. “The Archaeology of Mobility: Definitions 
and Research Approaches” In The Archaeology of Mobility. Old World and New World 
Nomadism. Ed. by H. Barnard and W. Wendrich. Cotsen Advanced Seminar Series 4. 
Los Angeles: University of California, 2008, 1-16. 

Barth 1962 

Fredrik Barth. Nomads of Soutb-Persia; tbe Basseri tribe of tbe Khamseh Confederacy. Oslo: 
Universitetsforlaget, 1962. 

Berdiev 1966 

O. Berdiev. “Chagylly Depe. Novii pamyatnik neoliticheskoi Djeitunskoi kul’turi” In 
MateriaTnaya kuVtura narodoye Sredneyi Azii i Kazakbstana. Ed. by N. A. Kisliakov and 
M.G. Vorobyeva. Moscow: Izdatelstvo Nauka, 1966, 3-28. 

Berdiev 1972 

O. Berdiev. “Monzhukli Depe - mnogosloinoe poselenie neolita i rannego eneolita v 
iuzhnom Turkemenistan e”. Karakumskie Drevnosti 4 (1972), 11-34. 

Bernbeck 1997 

Reinhard Bernbeck. Theorien in der Archäologie. Tübingen: Francke, 1997. 

Bernbeck 2008 

Reinhard Bernbeck. “The Archaeology of Mobility: Definitions and Research Ap¬ 
proaches” In Tbe Archaeology of Mobility. Old World and New World Nomadism. Ed. by H. 
Barnard and W. Wendrich. Cotsen Advanced Seminar Series 4. Los Angeles: University 
of California, 2008, 43-77. 

Binford 1962 

Lewis R. Binford. ‘“Archaeology as Anthropology”! American Antiquity 28.2 
(1962), 217-225. 

Blaikie 1985 

Piers M. Blaikie. The Political Economy of Soil Errosion in Developing Countries. London: 
Longman, 1985. 

Blaikie and Brookfield 1987 

Piers M. Blaikie and Harold C. Brookfield. Land Degradation and Society. Ed. by P. M. 
Blaikie and H. C. Brookfield. London: Methuen, 1987. 

Boric 2013 

Dusan Boric. “Theatre of Predation: Beneath the Skin of Göbekli Tepe Images” In 
RelationalArchaeologies. Ed. by C. Watts. London: Routledge, 2013, 42-64. 



Notes for a Political Ecology of Non-Sedentary People 


65 


Bunyatyan 2003 

Katerina P. Bunyatyan. “Correlations between Agriculture and Pastoralism in the 
Northern Pontic Steppe Area during the Bronze Age” In Prehistoric Steppe Adaptation 
and the Horse. Ed. by M. Levine, C. Renfrew, and K. Boyle. Cambridge: McDonald 
Institute, 2003, 269-286. 

Cribb 1991 

Roger Cribb. Noinads in Archaeology. Cambridge et al.: Cambridge University Press, 
1991. 

Crutzen and Stoermer 2000 

Paul J. Crutzen and Eugene F. Stoermer. “The ‘Anthropocene”! Global Change Newslet¬ 
ter 41 (2000), 17-18. 

Cugunov, Parzinger, and Nagler 2010 

Konstantin V. Cugunov, Hermann Parzinger, and Anatolij Nagler. Der skythenzeitliche 
Fürstenkurgan Arzan 2 in Tuva. Archäologie in Eurasien 26. Mainz: Philipp von Zabern, 
2010. 

Davis 2003 

Reade Davis. “Development Eco-Logics: Politics and Change in Arturo Escobar’s 
Political Ecology ”.Studies in Political Economy 70 (2003), 153-172. 

Descola 2013 

Philippe Descola .Jenseits von Natur und Kultur. Berlin: Suhrkamp, 2013. 

Dumezil 1976 

Georges Dumezil. Osetinskii epos i mifologiya. Issledovaniya po folkloru i mifologiya 
Vostoka. Russische Übersetzung von A. Z. Alamzova. Moscow: Nauka, 1976. 

Dumezil 1978 

Georges Dumezil. Romans de scythie et d’alentour. Paris: Payot, 1978. 

Eger 2013 

Jana Eger. “Studien zur Fauna des äneolithischen Monjukli Depe, Turkmenistan. 
Kontextuelle Untersuchungen” Masterthesis. 2013. 

Escobar1995 

Arturo Escobar. Encountering Development. The Making and Unmaking of the Third World. 
Princeton: Princeton University Press, 1995. 

Escobar1998 

Arturo Escobar. “Whose Knowledge, Whose Nature? Biodiversity, Conservation, and 
the Political Ecology of Social M ovc m c n ts ”.Jou mal of Political Ecology 5 (1998), 53-82. 

Escobar 1999 

Arturo Escobar. “After Nature: Steps to an Antiessentialist Political Ecology” Current 
Anthropology 40.1 (1999), 1-30. 

Forsythe 2008 

Tim Forsythe. “Political Ecology and the Epistemology of Social Justice” Geoforum 39 
(2008), 756-764. 



66 


Reinhard Bernbeck et al. 


Gerling 2015 

Claudia Gerling. Prehistoric Mobility andDiet in tbe West Eurasian Steppes 3500 to 300 BC: 
An IsotopicApproach. Topoi. Berlin Studies of the Ancient World 25. Berlin: De Gruyter, 
2015. 

Haenisch 1948 

Erich Haenisch. Die geheime Geschichte der Mongolen. Aus einer mongolischen Niederschrift 
des Jahres 1240 von der Insel Kode’e im Keluren-Fluß. Übersetzt von Erich Haenisch. 
Leipzig: Otto Harrassowitz Verlag, 1948. 

Hansen and Toderaj 2010 

Svend Hansen and Meda Todera§. “Pietrele und die neuen Dimensionen 
kupferzeitlicher Siedlungen an der hinteren Donau” In Leben auf dem Teil. Ed. 
by S. Hansen. Kolloquien zur Vor- und Frühgeschichte 14. Bonn: Dr. Rudolf Habelt 
GmbH, 2010, 85-105. 

Hütteroth 1959 

Wolf-Dieter Hütteroth. Bergnomaden und Yaylabauern im mittleren kurdischen Taurus. 
Marburger Geographische Schriften 11. Marburg: Geographisches Institut, 1959. 

Ingold 2000 

Tim Ingold. The Perception of the Environment: Essays on Livelihood, Dwelling and Skill. 
London: Routledge, 2000. 

Kaiser 2010 

Elke Kaiser. “Der Übergang zur Rinderzucht im nördlichen Schwarzmeerraum” 
Godisnjak Centarza balkanolos ispitivanja 39 (2010), 23-34. 

Kelley 1992 

Robert Lloyd Kelley. “Mobility/Sedentism: Concepts, Archaeological Measures, and 
Effects” Annual Review of Anthropologe 21 (1992), 43-66. 

Kennett and Winterhaider 2006 

Douglas J. Kennett and Bruce Winterhaider, eds. BehaviouralEcology and the Transition 
to Agriculture. Berkeley: University of California Press, 2006. 

Khazanov 1984 

Anatoly M. Khazanov. Nomads and the Outside World. Cambridge Studies in Social 
Anthropology 4.4. Cambridge: Cambridge University Press, 1984. 

Latour 1999 

Bruno Latour. Pandora 's Hope: Essays on the Reality of Science Studies. Cambridge: Harvard 
University Press, 1999. 

Latour 2013 

Bruno Latour. Another Way to Compose the Common World. 2013. http://www.bruno- 
latour.fr/sites/default/files/132-AAA-CHICAGO-PHIl-ANTH-2013.pdf 

Lau and Gamerschlag 2015 

Daniel Lau and Andre Gamerschlag. “Das Recht der Tiere, wahrgenommen zu 
werden. Das Potential der Human-Animal Studies in der Westasiatischen Altertum¬ 
skunde” Forum Kritische Archäologie 4 (2015), 21-41. 


Notes for a Political Ecology of Non-Sedentary People 


67 


Lucarini 2006 

Giulio Lucarini. “The Use and Exploitation of Plants at Farafra Oasis” In Arcbaeology 
ofNortheast Africa: Studies in Memory o/Lech Krzyzaniak 172. Ed. by M. Chlodnicki, K. 
Kroeper, and M. Kobusiewicz. Poznan: Poznan Archaeological Museum, 2006, 463- 
478. 

Merpert 1974 

Nikolai Ya. Merpert. Drevneisbie skotovody Volzbsko-Uralskogo mezhdurecbya. Moscow: 
Nauka, 1974. 

Merpert 1978 

Nikolai Ya. Merpert. “O plemennykh soyuzakh drevneishikh skotovodov stepei 
Vostochnoi Evropy” In Problemy Sovetskoi arkheologii. Moscow: Izdatelstvo Nauka, 
1978, 55-63. 

Meyer-Abich 1990 

Klaus Michael Meyer-Abich. Aufstand für die Natur. Von der Umwelt zur Mitwelt. 
München: C. Elanser, 1990. 

Overton and Hamilakis 2013 

Nick J. Overton and Yannis Elamilakis. “A Manifesto for a Social Zooarchaeology. 
Swans and Other Beings in the Mesolithic” Archaeological Dialogues 20.2 (2013), m- 
136. 

Pollock and Bernbeck 2011 

Susan Pollock and Reinhard Bernbeck. “Excavations at Monjukli Depe, Meana- 
Caaca Region, Turkmenistan, 2010 Archäologische Mitteilungen aus Iran und Turan 43 
(2011), 169-237. 

Pollock, Bernbeck, et al. in press 

Susan Pollock, Reinhard Bernbeck, Brian Beckers, Norbert Benecke, Gabriela Castro 
Gessner, Jana Eger, and Birgul Ögut. “Archaeological Work at Monjukli Depe: a 
Regional Perspective” Archäologische Mitteilungen aus Iran und Turan 46 (in press). 

Rafferty 1985 

Janet E. Rafferty. “The Archaeological Record on Sedentariness: Recognition, Devel¬ 
opment, and Implications” Advances in ArchaeologicalMethodand Theory 8 (1985), 113- 
156. 

Rappaport1978 

Roy A. Rappaport. Pigsfor the Ancestors: Ritual in the Ecology of a New Guinea People. New 
Elaven: Yale University Press, 1978. 

Redfield 1953 

Robert Redfield. The Primitive World and Its Transformations. Ithaca, N.Y.: Cornell Uni¬ 
versity Press, 1953. 

Rosen 2008 

Steven A. Rosen. “The Archaeology of Mobility: Definitions and Research Ap- 
proaches” In The Arcbaeology of Mobility. Old World and New World Nomadism. Ed. by El. 
Barnard and W. Wendrich. Cotsen Advanced Seminar Series 4. Los Angeles: University 
of California, 2008, 115-140. 



68 


Reinhard Bernbeck et al. 


Rowland and Bunbury 2014 

Joanne M. Rowland and Judy Bunbury. “Environmental Change in the Western Nile 
Delta from the Middle Paleolithic into the Neolithic: New Considerations Regarding 
the Mobile and Settled Communities in the Vicinity of Merimde Beni Salama” In 
Abstracts of the Society ofAmerican Arcbaeology, 79 th Annual Meeting, Austin, Texas. Wash¬ 
ington, DC: SAA, 2014, 43-44. http://www.saa. org/Portals/ 0 /SAA/Meetings/ 2014 % 
20 Abstracts/Q-S.pdf (visited on 04/05/2016). 

Rowland and Tassie 2015 

Joanne M. Rowland and Geoffrey J. Tassie. “Prehistoric Sites along the Western Delta 
Edg z”.Journal of Egyptian Arcbaeology 100 (2015), 49-66. 

Samasev 2007 

Zajnolla Samasev. “Die Fürstengräber von Berel”! In Im Zeichen des Goldenen Greifen. 
Königsgräber der Skythen. Ed. by W. Menghin, H. Parzinger, A. Nagler, and M. Nawroth. 
München et al.: Prestel, 2007, 132-139. 

Sherratt 1983 

Andrew G. Sherratt. “The Secondary Exploitation of Animais in the Old World” World 
Arcbaeology 15 (1983), 90-104. 

Sherratt 2006 

Andrew G. Sherratt. “La traction animale et la transformation de l’Europe 
neolithique” In Premiers Cbariots, Premiers araires. La dijfusion de la traction animale en Eu- 
rope pendant les IVe et Ille millenaires avant notre ere. Ed. by P. Petrequin, R.-M. Arbogast, 
A.-M. Petrequin, S. van Willigen, and M. Bailly. Paris: CNRS editions, 2006, 329-360. 

Shilov 1975 

Valentin Pavlovich Shilov. “Modeli skotovodcheskikh khozyaistv stepnykh oblastei 
Evrazii v epokhu eneolita i rannego Bronzovogo veka” Sovetskaya Arkbeologiya 1 
(i 975 ), 5-i6. 

Shirai 2010 

Noriyuki Shirai. The Arcbaeology of the First Farmer-Herders in Egypt: New Insights into the 
Fayum Epipalaeolitbic and Neolithic. Leiden: Leiden University Press, 2010. 

Shnirelman 1980 

Viktor Aleksandrovich Shnirelman. Proiskhozhdenie skotovodstva (kulturno-istoricheskaya 
problema). Moscow: Nauka, 1980. 

Shott 1986 

Michael Shott. “Technological Organization and Settlement Mobility: An Ethno¬ 
graphie Examination Journal of Antbropological Research 42.1 (1986), 15-51. 

Soper1995 

Kate Soper .WhatisNature?Culture,PoliticsandtbeNon-Human. Oxford: Blackwell, 1995. 
Steward 1972 

Julian Elaynes Steward. Theory of Culture Change: The Methodology of Multilinear Evolu¬ 
tion. Urbana: University of Illinois Press, 1972. 



Notes fbr a Political Ecology of Non-Sedentary People 


69 


Tassie 2014 

Geoffrey J. Tassi c.Prehistoric Egypt: Socioeconomic Transformations in North-East Africafrom 
the Last Glacial Maximum to the Neolithic, 24,000 to 6 ,000 Cal BP. London: Golden House 
Publications, 2014. 

Uexküll 1909 

Johann Jakob von Uexküll. Umwelt und Innenwelt der Tiere. Berlin: J. Springer, 1909. 
Vayda and Walters 1999 

Andrew Peter Vayda and Bradley B. Walters. “Against Political Ecology”. Human Ecology 
2.7 (1999), 167-179. 

Viveiros de Castro 1992 

Eduardo Viveiros de Castro. From the Enemy’s Point ofView. Humanity andDivinity in an 
Amazonian Society. Chicago: University of Chicago Press, 1992. 

Walker 2005 

Peter A. Walker. “Political Ecology: Where is the Ecology?” Progress in Human Geography 
29.1 (2005), 73-82. 

Wiggermann and Maria 1994 

Frans Wiggermann and Antonius Maria. “Mischwesen” In Reallexikon der Assyriologie 
und Vorderasiatischen Archäologie Band 8. Ed. by E. Ebeling and E. F. Weidner. Berlin, 
New York: De Gruyter, 1994, 221-246. 

Wilson, Gilbert, and Tassie 2014 

Penelope Wilson, Gregory Gilbert, and Geoffrey J. Tassie. Sais 2: The Prehistoric Period. 
London: Egypt Exploration Society, 2014. 

Wobst 1978 

Martin Wobst. “The Archaeo-Ethnology of Elunter-Gatherers and the Tyranny of the 
Ethnographie Record in Archaeology” American Antiquity 43.2 (1978), 303-309. 

Wolf 1999 

Eric Wolf. “Cognizing’Cognized Models American Anthropologist 101.1 (1999), 19-22. 
Zalasiewicz et al. 2008 

Jan Zalasiewicz, Mark Williams, Alan Smith, Tiffany L. Barry, Angela L. Coe, Paul 
R. Bown, Patrick Brenchley, David Cantrill, Andrew Gale, Philip Gibbard, Mark W. 
Elounslow, Andrew C. Kerr, Paul Pearson, Robert Knox, John Powell, Colin Waters, 
John Marshall, Michael Oates, Peter Rawson, Philip Stone, and John F. Gregory. “Are 
We Now Living in the Anthropocene?” GSA Today 18.2 (2008), 4-8. 


Illustration credits 

[T] Drawing by Reinhard Bernbeck and Susan Pollock. |2] Map: Jan Krause, using 
GMTED2010 of Earth Explorer/USGS. 


70 


Reinhard Bernbeck et al. 


Reinhard Bernbeck 

is a professor at the Freie Universität Berlin whose previous positions include faculty 
posts at Binghamton University and Bryn Mawr College. Research interests: late 
Neolithic in the Near East, maintenance of social equality and formation of hier- 
archies, structural comparison of earlier and modern empires, connections between 
ideology, politics and archaeology and archaeology of modern times. Fle has excavated 
in Turkey, Iran, Turkmenistan, Jordan, Palestine and Syria. 

Prof. Dr. Reinhard Bernbeck 

Freie Universität Berlin 

Institut für Vorderasiatische Archäologie 

Fabeckstr. 23-25 

14195 Berlin, Deutschland 

E-Mail: rbernbec@zedat.fu-berlin.de 

Ulrich Cubasch 

Dr. rer. nat. (Flamburg 1984), Habilitation (Flamburg 1993), has held the chair in Inter¬ 
actions o/Eartb’s Climate Systems at the Institute of Meteorology of the Freie Universität 
Berlin since 2002, serving as director since 2011. From 2007 to 2011 he served as dean 
of the FU’s Department of Earth Sciences. He is the chair of DFG Research Com¬ 
mission 313 Atmosphäre, a member of the DFG Senate Commission Zukunftsauf.gaben 
der Geowissenschaften and a lead author for all reports of the Intergovernmental Panel 
on Climate Change. Current research interests: climate modeling, palaeoclimate, and 
climate prediction. 

Prof. Dr. Ulrich Cubasch 

Freie Universität Berlin 

Institut für Meteorologie 

Carl-Heinrich-Becker-Weg 6-10 

12165 Berlin, Germany 

E-Mail: cubasch@zedat.fu-berlin.de 

Anton Gass 

Dr. phil. (Berlin 2012) is a doctoral fellow at the Freie Universität Berlin/Excellence 
Cluster 264 Topoi/Stiftung Preußischer Kulturbesitz (2008-2011), and has been a 
member of the research staff at Stiftung Preußischer Kulturbesitz since 2012. Research 
interests: cultural development of early Bronze Age societies in Southern Siberia, 
cultural change from the Bronze to the Iron Age in Central Asia, and emergence and 
societal structure early mounted nomads (Scythians) of the ist millennium BCE in 
the Eurasian steppe. 

Dr. Anton Gass 

Stiftung Preußischer Kulturbesitz 
Archäologisches Zentrum 
Geschwister-Scholl-Str. 6 
10117 Berlin, Germany 
E-Mail: a.gass@smb.spk-berlin.de 

Ilia Heid 

M.A. (Mainz 2013), is currently a PhD Student and PhD fellow of the Excellencecluster 
Topoi at the Freie Universität Berlin. Current research interests: early village societies 



Notes for a Political Ecology of Non-Sedentary People 


7 i 


in the Circum-Caspian region and Central Asia, Soviet archaeology, time concepts and 
Bayesian chronological models in archaeology. 

Ilia Heid 

Freie Universität Berlin 

Institut für Vorderasiatische Archäologie 

Fabeckstr. 23-25 

14195 Berlin, Germany 

E-Mail: iliaheit@zedat.fu-berlin.de 

Elke Kaiser 

Dr. phil. (Berlin 2000), Habilitation (Berlin 2013), is a professor at the Institute of 
Prehistoric Archaeology at the Freie Universität Berlin. Research interests: Western 
Eurasia, southeast Europe, the Neolithic, the Bronze Age, Settlement archaeology and 
bioarchaeology. 

Prof. Dr. Elke Kaiser 

Freie Universität Berlin 

Institut für Prähistorische Archäologie 

Fabeckstr. 23-25 

14195 Berlin, Germany 

E-Mail: elke.kaiser@topoi.org 


Simona Mileto 

holds a master degree on Science and Technology for the Conservation and Restora- 
tion of Historical and Artistic Heritage. University of Perugia, Italy. Since 2012 she was 
a PhD Student and fellow in the Excellencecluster Topoi. She recently finished her 
project of organic residue analysis of ancient ceramics that have come from several 
prehistoric Settlements in the Dnieper region, Ukraine. 

Simona Mileto 

Institut für Prähistorische Archäologie 
Fabeckstraße 23-25 
14195 Berlin, Germany 
E-Mail: simona.mileto@gmail.com 


Hermann Parzinger 

Dr. phil. (Munich 1985), Habilitation (Munich i99i),has served as honorary professor 
for prehistoric archaeology at the Freie Universität Berlin since 1996, and served as 
the President of the German Archaeological Institute in Berlin (2003-2008); since 
2008 has been the president of Stiftung Preußischer Kulturbesitz. Current research 
interests: origins and societal structure of early mounted nomads (Scythians) of the ist 
millennium BCE in the Eurasian steppe, emergence of elites in societies in prehistory 
and early history and the loss of cultural property of German and Russian Museums 
in World War II. 

Prof. Dr. Dr. h.c. mult. Hermann Parzinger 
Stiftung Preußischer Kulturbesitz 
Präsident 

Von-der-Heydt-Str. 16-18 



72 - 


Reinhard Bernbeck et al. 


10785 Berlin, Germany 

E-Mail: parzinger@hv.spk-berlin.de 


Susan Pollock 

PhD (University of Michigan, 1983), is a professor at the Freie Universität Berlin, hav- 
ing previously served as professor at Binghamton University. Current research inter- 
ests: studies of commensality in early state and urban societies in Mesopotamia; poli- 
tics, archaeological praxis, and knowledge production and the development and trans- 
mission of Kulturtechniken in early village societies. Field research in Turkmenistan, 
Iran, Iraq, Palestine and Turkey. 

Prof. Dr. Susan Pollock 

Freie Universität Berlin 

Institut für Vorderasiatische Archäologie 

Fabeckstr. 23-25 

14195 Berlin, Germany 

E-Mail: spollock@zedat.fu-berlin.de 


Joanne Rowland 

PhD (Fondon 2004) conducted Egyptological postdoctoral research from 2006 to 
2009 at the Research Faboratory for Archaeology and the Flistory of Art, University of 
Oxford; 2009-2010 she served as a scientific collaborator in the Egyptian Department, 
Royal Museums of Art and Flistory, Brussels and as co-director of the excavations in 
Elkab in Upper Egypt (southern). She has lead the Minufiyeh Archaeological Survey 
in the Nile Delta since 2005 and the Imbaba Prehistoric Survey since 2013 - both in 
collaboration with the Egypt Exploration Society in GB. She has also been a junior 
professor in Egyptian archaeology at the Freie Universität Berlin since 2010. 

Jun.-Prof. Dr. Joanne Rowland 
Freie Universität Berlin 
Ägyptologisches Seminar 
Fabeckstr. 23-25 
14195 Berlin, Germany 
E-Mail: joanne.rowland@fu-berlin.de 


Emmanuele Russo 

holds a master degree in physics (Universitä degli Studi di Catania, 2012) and is 
a PhD Student at the Freie Universität Berlin. Current research interests: mid-to- 
late Flolocene climate and ecological changes and regional climate and ecological 
modeling. 

Emmanuele Russo 

Institut für Meteorologie 

Carl-Heinrich-Becker-Weg 6-10 

12165 Berlin, Germany 

E-Mail: emmanuele.russo@met.fu-berlin.de 

GeoffreyJ.Tassie 

PhD (Institute of Archaeology, University College Fondon, 2009), was a research fellow 
in the Topoi Excellence Cluster at the Freie Universität Berlin. He previously served 



Notes for a Political Ecology of Non-Sedentary People 


73 


as a fractional lecturer in the Arts and Humanities Department, School of Oriental 
and African Studies (SOAS), University of London and an associate lecturer and 
honorary research fellow at the University of Winchester. Current research interests: 
movement of peoples and the transition to a food producing economy in the Western 
Nile Delta (with a special focus on Merimde Beni Salame), (re)evaluating the data 
within its wider socioeconomic, geographic, environmental and modern research 
contexts; social dynamics in the Predynastic to early Dynastie periods at Kafr Hassan 
Dawood, Egypt and socioeconomic transformations in North-east Africa. He has 
conducted field research in Imbaba, West Nile Delta; Minufiyeh, Central Nile Delta 
and Cornwall, UK. 

Dr. G.J. Tassie 
Topoi-Haus Dahlem 
Hittorfstraße 18 
14195 Berlin, Germany 
E-Mail: geoffrey.tassie@topoi.org 



Journal for Ancient Studies 


eTopoi 

Special Volume 6 (2016): Space and Knowledge. Topoi Research Group Articles, 
ed. by Gerd Graßhoff and Michael Meyer, pp. 74-101. 


Jonas Berking- Brian Beckers - Daniel Knitter - Brigitta 
Schütt 

Problems Concerning Ancient Water 
Management in the Mediterranean 


Edited by Gerd Graßhoff and Michael Meyer, 
Excellence Cluster Topoi, Berlin 

eTopoi ISSN 2192-2608 
http://journal. topoi.org 


Except where otherwise noted, 
content is licensed under a Creative Commons 
Attribution 3.0 License: 


http://creativecommons.org/licenses/by/3.0 





Jonas Berking - Brian Beckers - Daniel Knitter - Brigitta Schütt 


Problems Concerning Ancient Water 
Management in the Mediterranean 


Throughout history, societies have performed water management to provide themselves 
with water for several purposes. Here, three main entities of water management can be dis- 
tinguished, which are: water availability, water technology and social organization. These 
three entities with their specifications and some examples will be presented in this study. 
The study categorizes and classifies some basic terms of water management, with a focus 
on the andque Mediterranean. For a holisdc analysis of water management we suggest the 
utilizadon of an integrated approach called social ecology. 

Water availability; water technology; social organization; social ecology. 


i Introduction 

The management of water is an indispensible requirement for humans and societies. 
The multi-faceted nature of water itself, its spatially and temporally varying availability, 
the applied water technologies and their impact on societies make it a complex study 
subject. In this sense, the following paragraphs try not only to categorize and classify 
some basic terms of water management but also show how to avoid certain gaps and 
misinterpretations. We hope that it could function as guidance on how to approach water 
management issues in a more holistic and contextualized manner. 

Numerous studies about water management exist, but, frequently, they do not incor- 
porate all of the entities, functions and problems related to the issue. Instead, studies offen 
approach the subject by focusing on (i) the natural settings, (ii) the technical properties 
or (iii) the social settings. These three main approaches are tentatively classified as the 
(i) hydro, (ii) techno and (iii) social approach, respectively (examples and references in 
chapters[4]an <10- 

Thus, this contribution is also intended to provide a way of differentiating among 
water management studies and outline water management as a holistic topic that needs 
integrative approaches. Though our examples focus on the Mediterranean regions in an- 
tiquity, we intend to show the spatial and temporal invariance of water management 
problems. 

However, the Mediterranean regions are special for the study of water management, 
because here one is confronted with a rieh history and a ‘bewildering variety’ of water 
management issues closely related to the seasonality of the Mediterranean climate which 
necessitates water management strategies for many human activities. 1 These strategies 
consist essentially of agricultural efforts, which have a long history in the Mediterranean 
regions. Good examples for this are traditional methods of irrigation and measures that 
harvest, augment, störe or provide water and Sediments for agricultural fields. 
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2 Water management - its definition and main entities 


“Water management is the interruption and redirection of the natural movement or Col¬ 
lection of water by society”. 2 This definition covers all important aspects of water man¬ 
agement, including the natural movement of water (i.e. the hydrological cycle), the redi¬ 
rection and collection of water (i.e. the application of certain strategies or technologies 
to alter or redirect the natural flow) and the societies who developed special governance 
structures to regulate the resource water. In this paper, we will focus on these three entities, 
and generalize these rather process-oriented terms by using the terms water availability, 
water technology and social Organization (Fig. ij). A ll three entities will be described in 
detail in the second part of this chapter (see 4.1 -4.31. 



Water availability 





Watertechnology - il Organisation 



Fig. 1 | The three main entities of water management. 


To evaluate water management Systems, all three entities are of relevance, but, at the 
same time, each entity offers its own complexity and there are hardly any examples in 
scientific literature in which all three entities are considered comprehensively or in an 
integrated manner. Thus, studies about water management frequently do not address all 
three entities, but focus instead on specific problems or issues, both in order to reduce 
the complexity and to enable specific case studies. In this paper, studies that focus on 
water availability are subsumed under the term bydro approach, studies focusing on water 
technology under the term tecbno approach and studies focusing on social Organization under 
the term social approach (Fig. [2];. 

Water management incorporates a very broad and complex set of factors, actors and 
processes that typically resists straightforward analysis or comparison. An example for 
this is the long-discussed question of whether early state-building societies such as those 
in Egypt, Mesopotamia, South Asia, East Asia, Central or South America emerged as a 
consequence of a need for a comprehensive water management (often called “large-scale 
irrigation” 3 ) or whether the societies gradually developed that need. Here, problems occur 
with deterministic concepts like the well-known Wittfogel hypothesis (chapter 4.3 1. 

For the investigation of human-nature interactions, including the access and exploita- 
tion of natural resources like water, various problems exist regarding how to integrate 
and compare the different components. For that reason, we will now present a concept 
of ‘social ecology’ that is adapted to water management. This approach is an attempt to 
overcome deterministic, dichotomous or non-integrated dualistic views, but allows us to 
tentatively select processes and compare or even quantify them (chapter JiJ.We pursue 
the objective that many problems, e.g. of temporal and social nature, can be treated with 
this theory, as water management is not specific for a certain time or social entity, but 
the consequence of a process incorporating the following: a specific water demand, the 
technical realizations to reach this demand, the natural availability of water itself and the 
social frame to govern these processes. 
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Chapter: 3.1 
Examples in Chapter: 4.1 

T 






Water quality/ 
quantity 




Fig. 2 | The entities and approaches with their respective paragraphs and chapters in which they are 
presented. 


2.1 Theoretical considerations on how to approach issues regarding 
the Integration of humans in nature and the relation of humans 
and nature 

How does water management - once it is integrated into a society - change that society? 
Do water management techniques lead to comparable spatial organizations of Settlements 
and their related functions? In order to answer such questions, which are related to techni- 
cal knowledge as well as to knowledge about the environment, we need a holistic model 
of society-nature interactions integrating the cultural and natural Systems. On that basis, 
we will be able to identify and analyze the different complex relations between environ¬ 
mental conditions, societal demands and cultural knowledge. 


2.2 A holistic model of society-nature interaction 

There are many different theories that aim to integrate and understand the complex inter- 
play of human and environment, culture and nature. 4 Most of them share a dichotomous 
or at least not-integrated view of nature and culture. However, as Latour in particular has 
pointed out: 5 we are not able to distinguish us from the rest of the world. The world 
as it can be discovered by us is constituted of hybrid elements that share material and 
immaterial characteristics. In this reading, we, as humans, can also be seen as hybrids: as 
living beings, we are part of the material world that follows physical laws which force us 
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to drink, eat and reproduce in order to not become extinct. We are, however, also part of 
an immaterial world of consciousness and thought, of societal structures and culture that 
guides our behavior and decisions - and that can be materially represented by tools, art 
or writings. 

This dualistic view is integrated into the social-ecological concept of societal metabo¬ 
lism 6 under which society is understood as the structural coupling of a cultural System 
with biophysical elements, i.e. the population . 7 This is a systemic approach, following the 
ideas of the theory of second-order Systems , 8 centering on autopoietic Systems, i.e. Systems 
that are self-referential and operatively closed, which reproduce themselves and maintain a 
border with their environment. Under the social-ecological concept, the direct connection 
between human society and the material world is called metabolism . 9 Hence, a measure- 
ment of the fluxes between a population and the material world allows the assessment of 
its metabolic state or socio-ecological regime . 10 But these fluxes are intrinsically dynamic, 
not least because humans have the ability to change their environment. This is considered 
in the approach of societal metabolism as the colonization of nature : 11 an intentional and 
sustained alteration of natural processes that is intended to change a society’s state . 12 This 
is based on Marx’ definition of labor, which considers the feedback mechanisms between 
existing environmental conditions, human alteration of them and the resulting effects on 
human beings themselves . 13 

We can approach the immaterial side of this dualistic view by refering to Luhmann , 14 
who proposes a systemic view of society constituted by recursive communication. Com- 
munication is the direct connection between human population and culture, thus the im¬ 
material counterpart of the metabolism . 15 In such a society, external influences of nature 
are excluded . 16 Accordingly, it is difficult to explain, using Luhmann’s concept, how social 
Systems are able to modify nature . 17 Nevertheless, a connection is indispensable. It can be 
found in human beings themselves, as hybrids of a culturally influenced consciousness 
and a body that is controlled by the laws of nature. Thus, social Systems in general and 
society in particular are regarded as structurally coupled between specific biophysical 
structures and a social System in Luhmann’s reading . 18 

The approach of social ecology is applied mainly to modern and historical questions 
focusing on sustainability issues or describing the general picture of societal development 
and transitions throughout history . 19 This is clearly related to the large amount of data 
that is necessary to analyze the different flows of Stocks and energy within the coupled 
System of human and environment interactions and which is only available for more 
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recent periods or in a coarser resolution - not to mention the difficulty of interpreting 
and quantifying social fluxes, i.e. communication. 

Given the nature of archaeological data, 20 we use the ideas of social ecology only as 
a heuristic to help us explain and understand (a) how the relationship between human 
beings and environment can be characterized in general and (b) how this relationship is 
characterized particularly in terms of water management. 

In order to achieve this goal, we have simplified the model of social ecology to match it 
to an archaeological context (Fig. [3]). The center is made up of artifacts, carrying the major 
information on the prehistoric world. Artifacts are, like humans, hybrid elements, because 
they incorporate elements both of the immaterial world, for instance thoughts, cultural 
values and knowledge, as well as of the material world, for instance the characteristics 
of the raw material. 21 Examples for artifacts are pottery, houses, Settlements, streets and 
domestic animals and plants, and, in the context of water management, terraces, wells, 
qanats, canals or dams. These artifacts illustrate a specific connection between human 
beings and their surroundings, i.e. their landscape. Grounding our model on artifacts 
leaves no space for an unaffected nature. Everything that we discover has been humanized. 
As we shape our landscape, the material surroundings via the means of labor, so we shape 
ourselves, since doing so will change the metabolism. 22 



Fig. 3 | Concept of human-nature interactions. 


We can apply our model to questions regarding water management, illustrated for in¬ 
stance by aquaeducts (Fig. [4]) : We do not know when the first human being experienced 
its ability to direct water along a slope by means of constructions, but this experience and 
its representation within cultural knowledge shows the necessity of a cultural program 
that aims to improve living conditions at a certain location through an intervention in 
the present metabolism. This has to be done by using the organized labor of a group of 
people within the landscape to build an artifact that changes the metabolism of the urban, 
but also of the rural population. Construction costs may have a negative impact on the 
metabolism during construction. Once the aquaeduct is built, the society has to organize 
continuous communication in order to spread the knowledge of how to maintain it, in 
order to preserve the new metabolic level. This is also part of the new level of metabolism. 
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3 The three entities of water management 

We emphasize that the following paragraphs are not arranged in a hierarchical order. 
Moreover, we do not claim that this generic Classification is complete or exclusive. 


3.1 Water availability 

Water availability is the balance of naturally available water that derives from the hydro- 
logical cycle. 23 For this study, only the three main water sources: precipitation, surface 
water and groundwater, and their typical problems are considered. 


3,1,1 Water sources 

Basically the only source of fresh water is precipitation . 24 Considering the precipitation 
that falls over the continents, it can (i) be used directly for rain-fed agriculture or rooftop 
harvesting,or it can (ii) accumulate and lead to surface water (runoff) or it can (iii) infiltrate 
and become groundwater. 25 


3.1.2 Precipitation 

Precipitation or rainfall can be described in terms of its character (quantity, duration, 
intensity, aggregate state), its patterns (variance, variability, trends, frequency and spatial 


23 

24 

25 


Oki and Kanae 2006 fig. 4. 

The exceptions are the direct usage of humidity (e.g. fog or dew harvesting) and salt- or seawater 
desalinization. 

For a quantitative analysis, one would have to take more variables and processes into account, like: 
evaporation and evapotranspiration, change in storage (of the soil and the bedrock), and is referred to 
the water balance equations or the hydrological cycle: e.g. Oki and Kanae 2006 
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distribution) or its peculiarities (ränge between extreme or anomalous values or other 
indices). 26 

The most common tool to approach precipitation is to use averaged values of 30-year 
climate periods. The use, however, of data as Condensed as that available in climate charts, 
for example, poses several problems. These problems concern either the temporal resolu- 
tion, e.g. the application of aggregated monthly data on specific short-term conditions, 
or the spatial resolution, e.g. the application of data from a weather Station that is not 
representative for a specific study site. 27 

A good overview approximation for Mediterranean climates seems to be that they 
emphasize either (i) annual Vegetation with wet winters and summer droughts or (ii) 
evergreen sclerophylls with relatively short dry spells and (iii) monthly average tempera- 
tures of > o°C; while annual precipitation ranges from 250 to 400 mm (325 ± 75 mm). 28 
It has to be emphasized that, over longer periods of time, averaged data of this kind is 
problematic. Short term events such as droughts (water deficits) or flooding (water excess) 
are characteristic for Mediterranean regions and are not reflected in such averaged data. 
The functioning of any water management System may fail if it fails to mitigate problems 
caused by longer droughts (e.g. by adequate storage facilities) or flash floods (e.g. by 
inundation areas). 29 In consequence, due to the lack of a common climatic character of 
most Mediterranean regions, averaged data must be verified for each individual case. 


3.1.3 Surface runoff 

Surface runoff can be generated either directly by rainfall or delayed in time by snow 
or ice melt. Typically, the latter is a seasonal phenomenon which is very important for 
mountainous river catchments and their subsequent discharge. Two major types of surface 
runoff can occur, depending on the precipitation rate and duration and the prevailing soil 
properties. One is excess overland flow, or Hortonian overland flow, which occurs when 
the rainfall rate is greater than the infiltration rate. This surface runoff type is typical for 
arid or semi-arid landscapes.The other surface runoff type is the Saturation excess overland 
flow which occurs when rainfall continues after the soil pores are filled and saturated with 
water. 30 

The generation of surface runoff is tied to the drainage boundaries that define a water- 
shed. Surface runoff can be classified according to its hydrological flow regime as peren¬ 
nial or temporal. Temporal streams, which do not flow throughout the year, may be of 
ephemeral, periodical or intermittent character. 31 Beside the temporal character of a flow 
regime, the water quantities (i.e. volume/time) are of interest. Of concern are large floods, 
in which the risk of disastrous impacts or irreversible shifts of river courses are inherent. 


3.1.4 Groundwater 

All water that infiltrates and Alls the pores and spaces in the soil and rock basement 
become either interflow (in the unsaturated, or vadose, zone) or, if entering an aquifer, 
groundwater. Typically, groundwater is recharged by rainwater and flows following the hy- 
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draulic gradient until it reaches the surface and forms springs, oasis or wetlands. Ground- 
water that is not recharged is called fossil water. 

With respect to surface runoff, the durability (perennial or temporal) of groundwater 
sources is of major significance for their exploitation. The type and material of the aquifer 
and its hydraulic conductivity (ease of throughflow), which determines the yield, are 
major influences on the durability. Groundwater bodies may undergo radical change 
due to tectonics. In the Mediterranean, the bedrock is offen composed of limestone that 
eventually forms karstic aquifers. 

It should be emphasized that the hydrological regimes of karstic regions are offen 
more complicated than others because they offen constitute Underground drainage Sys¬ 
tems with sinkholes, dolines or caves. Due to the high permeability and instability of the 
formations, water can percolate quickly and thus be less purified to a lesser degree or more 
easily polluted than water in other regimes. 

In summary: the topographic, geologic and climatic settings are of major importance 
for water availability. Especially in the Mediterranean area, the effect of the topographic 
setting and the underlying bedrock causes high variances of water availability over short 
distances. These variances lead to diverse physical processes in soil formation and erosion 
vulnerability, but also to different human settling and cultivation strategies. The resulting 
microregions and ecological mosaics are typical for the Mediterranean. 32 


3.2 Water technology 

3.2.1 Transportation 

The transportation of water is either natural (i.e. mostly gravitational) or facilitated by a 
construction designed to connect a target area with its water source(s). One could distin- 
guish between surface and subsurface transportation and water allocation from within 
the catchment (water basin) or allocation from a distant watershed. Transboundary allo- 
cations of water in drainage basins, which go across administrative or national borders, 
have a special character, as they require special governance strategies. 33 

3.2.2 Target area 

An area where water is used, applied or consumed can be described as the target (area) 

(Kg# 

3.2.3 Categories of water technology 

Water technology can be divided into five major categories: 34 

• wells (springs), 

• canals (open and closed), 

• reservoirs (open and closed), 

• dams (subsurface and surface), 

• water-liffing devices. 
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Mountains | Mountain forelands Alluvial Areas & River City Sea 



Fig. 5 | Sketch showing the arrangement of typical water sources, their means of transportation and storage 
as well as possible target areas in a landscape. 



Wells 

Canals 

Reservoirs 

Dams 

Water lifting 
devices 

fiirther 

categories 

springs 

open or closed 
conduits 

openor closed 

storage 

facilities 

hydraulic design; 
rigid non rigid; 
structure; size; 
purpose 

mechanical; 

automatically 

Major 

applications 

groundwater 

extraction 

transportation, 

extraction, 

diversion, 

navigation 

storage, 
improvement 
of water 
quality 

temporal or per¬ 
manent storage, 
Sedimentation, 
flood control, 
energy, fishery, 
protection, 
recreation 

fresh water, 
irrigation 

tecbnical 

development 

from shallow 
earth holes to 
deep pumping 
wells 

from earthen 
ditches to com- 
plex water 
conduits 

from earthen 
ponds to com- 
plex storage 
facilities 

from earthen em- 
bankments to 
complex river 
dams 

from human 
powered to 
automated 

examples 

(artesian) 

springs 

aqueducts, 
qanats, pipes 

tanks, ponds, 
cisterns 

terraces, gravity 
dams, arch 
(buttress) dams 

Archimedean 
screw, pumps, 
water wheels 


Tab. i | The five categories of water technology with their major characteristics. 
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3.2.4 Aspects of the historical evolution and applications of water 
technologies 

Those investigating the history of water technology face two major problems: (i) tech- 
niques are often difficult to date and published ages are often imprecise and (ii) artifacts 
or specific sites are not depicted in their entirety in the archaeological record (they are 
either buried or reshaped).The chronology of the presented examples must, therefore, be 
treated with caution - which is why we have indicated age and location only on a broad 
scale, i.e. on the regional and millennial scale. It is not within the scope of this paper to 
give a comprehensive or complete list of the history of water technology, though it does 
attempt to provide a structure and extract some major trends. 35 

The first or basic technique was most probably the direct extraction (tapping or with- 
drawal) of Service- or drinking-water from lakes, rivers or water holes and the subsequent 
storage of this water for shorter time spans. 36 Of these, only the hand-dug water holes, 
probably the precursors of the first wells, should be treated as water technology. The 
oldest reported (preserved) wells are from the Clovis culture in North America and date 
back to the I2th millennium BCE; 37 the origins of the oldest wells known from the 
Mediterranean regions go back at least as far as the 9th millennium BCE, and they were 
found on Cyprus. 38 

A major transformation of water management probably came about with the estab- 
lishment of irrigation measures in early agricultural societies. 39 Elowever, these irrigation 
measures are typically suspected to represent forms of traditional water harvesting such 
as small irrigation channels or field terracing and as such are not long-lasting, dateable 
constructions. Indirect evidence indicates the existence of such measures in the Levante 
(Syria) for the 8th millennium BCE 40 and starting in the 7th millennium in the Kopet 
Dag Mountains (Iran and Turkmenistan 41 ). In Egypt, flood water management is assumed 
to have started in the 5th millennium BCE, 42 and the first expanded irrigation and ample 
canal works are reported from Mesopotamia starting at least as early as the 4th millen¬ 
nium BCE. 43 The 3rd millennium probably marks the rise of‘high-energy’ river engi- 
neering, 44 with the construction of the Sadd-el-Kafara Dam in Egypt, 45 the Marduk Dam 
in Mesopotamia and the Gabarbands in Balochistan, Pakistan. 46 In the 2nd millennium 
BCE, Hittite dams like the Karakuyu were built, and, in the ist millennium BCE, the 
Ma’rib Dam in Yemen was built. 47 Early integrated and complex water management struc- 
tures are known for the Elarappa culture of the 3rd millennium BCE, which introduced 
a water management System including dams, canals, urban water supply Systems, watered 
toilets and waste water outlets. 48 In the 2nd millennium BCE, a comparable System was 
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introduced in Crete 49 and to some extents in the Moche valley in Peru. 50 At least as early 
as the ist millennium BCE, a major transition took place with the tapping of groundwater 
and the introduction of the use of closed conduits (pressure water pipes) for long-distance 
transports. Such closed conduits diminish pollution, inhibit evaporation and hamper (il¬ 
legal) water withdrawal. Examples for some early meas ures to harvest groundwater are the 
terracotta (clay) pipes at Pergamon, Turkey (see chapter 4.2.1 and e.g. Mays 51 ). At the same 
time, the first groundwater canals (Qanats), too, occur in Mesopotamia (probably Urartu, 
though there is some discussion 52 ). From the ist millennium BCE onwards, the Elellenis- 
tic world in particular is cluttered with examples of water management techniques and 
an increase in knowledge about hydromechanics. The water pumps, water wheels, the 
Archimedes’screw and water mills are all innovations of this time, to name but a few. This 
marked change in our knowledge, too, of Hellenistic centered water works stems from 
the written sources and the long persistence of these techniques and achievements like 
the sophisticated management and regulation methods in the Roman Empire. 53 Indeed, 
Roman water management should be called the first integrated approach. 54 


It seems that, after the heydays of the Roman Empire and the preceding ancient cul- 
tures, no fundamental changes in water technologies took place for a long time. In fact, for 
nearly 2000 years, the applied technologies either remained the same or even declined, 55 
until the onset of the Industrial Revolution, when the need for water for engine cooling 
opened up a new field of water usage. It took until the 20th Century for multi-purpose 
storage (such as river dams for drinking water and electrical power) and, later, unified river 
programs to come into focus. It is not clear when the hydrological cycle and subsequently 
the internalization of a watershed-wide application of water management was first clearly 
understood. Elowever, carrying out a full environmental and scientific assessment, includ- 
ing the protection of the resource water, is still a very young practice. It has only been 
within the last decades of the technological revolution that monitoring, decision support 
Systems and communication plans are intended to cover and address all aspects of the 
means of an integrated water management. 56 Even today, an integrated and sustainable 
water management is more of an intended paradigm than a practical fact. 57 


3.3 Social Organization 

Water management is always performed to meet a certain tieed or, more specifically, to ful- 
fill a function or purpose which necessitates any application. In consequence, water manage¬ 
ment cannot be reduced to the redirection of water from a source to a target area (Table[^]). 
Elowever, especially with respect to the archaeological record, in our case mostly artifacts 
of water technology, the intended functions of the observed techniques and measures are 
not always known. Moreover, several techniques may have served multiple functions at 
the same time. For example, an ancient canal (besides the notorious difficulty to date such 
artifacts) could have served multiple, very different purposes like fresk water or irrigation 
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water transportation , navigation or as part of a protection measure - or a combination of tbese 
fiunctions . 58 

Other problems concerning the analyses of water management Systems are the two 
dimensions of time and scale. As we have seen above, the categorization of an ancient 
canal with respect to function is already problematic; however, the difficulty becomes 
even greater when we assume that the system’s function(s) may change over time. Natural 
processes, like siltation, flooding or decay of a canal, also occur as time passes. These 
processes are important categories of the analysis and introduce several problems that 
have hardly been studied in the context of water management Systems at all, like resilience, 
reliability or the maintenance expense . 59 

Without a critical incorporation of various aspects and scales, the risk of being in- 
complete or deterministic seems evident. A famous example for an incomplete or deter- 
ministic analysis of this kind is the example of large-scale irrigation. Irrigation has long 
been believed to be a development with both cultural and social dimensions and to be 
responsible for the transition from hunter-gatherer societies to state-urban cultures and 
perhaps also to be responsible for the establishment of social stratifications. 60 Wittfogel 
States that for some ancient Asian societies the construction of large-scale irrigation works 
could only be explained by assuming a well-organized hierarchical state (bureaucracy) 
which availed itself of forced labor and engaged in Organization. 61 Most scholars, however, 
disagree with the simplified and straightforward approach of the Wittfogel theory. The 
literature that rejects the hypothesis has already pointed out the problems inherent in 
such a general or deterministic way of viewing a complex System. 62 


Function (equivalent or related terms) 

Fresh water (domestic, drinking, tap, portable water) 
Food production (irrigation, husbandry water) 
Fishery 

Navigation (transport) 

Cult 

Energy (hydropower) 

Status (political power) 

Hygiene 

Entertainment 

Protection 

Cooling 

Recreation 


Tab. 2 | Water functions. 


In order to study water management, one must always include the people who use the 
water, those who build water harvesting and storage facilities and those who maintain 
these facilities. Socio-hydrological components and human decision-making processes are 
therefore of obvious relevance for the realization, functioning and maintenance. Who 
implements a component with which aim, based on what kind of knowledge and in what 
kind of environment are questions of major importance. Whether the water management 
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System is established to serve the basic needs of drinking and agriculture or whether it is 
an expression of governmental hubris or poiver or of cult or religious pnrposes makes a huge 
difference. 63 

Especially for archaeological remains, scholars rarely have access to information on 
past human decision-making processes or knowledge about Organization and coordina- 
tion between different actors. Their analyses are generally based on artifacts, which they 
classified in order to analyze or evaluate them. This enables the comparison of Systems 
like: 

1. Ample irrigation canal networks are characteristic for many ancient urban king- 
doms that evolved along great rivers like the Euphrates and Tigris, the Nile or the 
Indus River. 64 

2. Agricultural terraces, which are traditionally used to enhance crop yield by tempo- 
rally storing water in the soil and Sediment pores and, at the same time, to reduce soil 
erosion, occur globally independent of the climate regime and the crops cultivated. 65 

3. River engineering, e.g. the construction of dams, has been undertaken by nearly 
all societies in all fluvial Systems for highly diverse purposes that can no longer 
always be distinguished, including navigation, power generation mining, recreation, 
storage of irrigation or drinking water; as above, functions might have changed over 
time. 

These three examples document that contingent , equifinal or emergent features or processes 
frequently inhere in such comparisons. They correspond to complex, human-induced 
Systems, so a description of the (inter-)actions by a purely physical approach is limited. 
Consequently, an adequate approach to study human-nature interactions is essential. 


4 Case studies of the difFerent approaches 

4.1 The ‘hydro approach’ 

4.1.1 Naga 

The city of Naga belonged to the so-called kingdom of Meroe and existed between the 
4th Century BCE and the 4th Century CE in today’s northern Sudan. The prevailing arid 
climate with annual precipitation around 100 mm and high temperatures throughout 
the year indicate the dependency of the settlers on a well-organized water management 
strategy to cope with the overall arid conditions. In addition to the high temperatures, 
high evaporation rates and small amounts of rainfall, one should bear in mind that the 
next perennial river, the Nile, is 40 km away from the Settlement, and that groundwater 
there lies at a depth of more than 70 m. 66 In consequence, Naga probably had to rely 
to a great extent upon the temporal storage of water in sufficient quantities and degrees 
of quality for its the water supply. Despite the small amount of annual rainfall, surface 
runoff, the result of the seasonal occurrence of the rainfall concentrated in only a few 
erratic events during the summer, was probably the main source of accessible water. The 
runoff was collected and mainly stored in an open, hand-dug reservoir, known as the Great 
Hafir of Naga. 
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This approach, the storage surface of runoff in open water reservoirs, is a globally 
applied low-level technique or strategy with a long history, and is therefore often called 
“traditional” 67 . Such methods of water augmentation or storage are also called water 
harvesting methods. The example of Naga documents a good practical example of a self- 
sufficient and easily maintainable water management approach. 68 Above all, Naga is a nice 
example of the renaissance and persistence of traditional water management approaches. 
Recent development strategies for securing a water supply especially in remote regions 
and for irrigation purposes in Sudan list over 809 existing Hahrs and plans for construc- 
tion of another 200 in 1982 (Fig.jö]). 69 



Fig. 6 | a) Distribution of modern Hafirs in the Sudan (North and South); b) distribution of ancient Hahrs. 


4.1.2 Resafa 

The Roman/early Islamic city of Resafa (Rusafa, Ar-Rasafeh) was founded as a fortißed 
post in the northern steppe of Syria, 25 km south of the Euphrates, around 75 CE. Later, 
it became a pilgrimage site and was then sometimes called Sergiopolis. Especially during 
this later phase, it was a prosperous city with facilities such as a great city wall, a church 
and several cisterns. The climate is characterized by a dry steppe climate (summer-dry 
and winter-wet) with annual precipitation averages of 136 mm. 70 Like in the example of 
Naga, the high costs of transporting water from the next perennial river, the Euphrates, 
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and the available brackish groundwater 71 both necessitate a self-sufficient or local water 
management strategy. 72 

An important part of this local water management strategy was the supply of drinking 
water via rooftop water harvesting and subsequent storage in bottle-shaped cisterns. 73 
Brinker argues that the amount of water that could be stored in these cisterns was not 
sufficient to supply the city after the beginning of the 6th Century, 74 and that therefore 
a much more efficient water source had to be harnessed. Archaeological findings docu- 
ment that these larger quantities of water were collected via a sophisticated floodwater 
harvesting System, including several technical structures such as a dam, spillways, settling 
and overflow tanks, and a central water harvesting facility, a big subsurface cistern. How 
many residents and visitors could be supplied from the subsurface cisterns is not known, 
and no reliable estimate exists. Given the dimensions of the cisterns, however, the number 
of residents and visitors in Resafa may frequently have been in the thousands, at least after 
the 7th Century. 75 

From a general point of view, Resafa is, again, a good example illustrating the fact 
that the adaptation to and utilization of local rainfall and subsequent runoff lead to the 
most convincing results in the absence of potable perennial water resources in the direct 
vicinity of the Settlement,. The central facilities of Resafa were, in contrast to Naga, not 
open, but closed water reservoirs, i.e. cisterns. Cisterns of various designs and construction 
have been an essential part of water supply technology throughout history. 76 

4.2 The ‘techno approach’ 

4.2.1 Pergamon 

Pergamon, modern Bergama, was a city in Western Anatolia located on the Barkircay River, 
the ancient Kaikos valley. The city itself was built on a mountain at 340 meter a.s.l. and 26 
km east of the Mediterranean Sea. Pergamon gained its importance in Hellenistic times 
in the 3rd Century BCE and later became independent and founded a dynasty. Düring 
Roman times, it also remained an important place and rose to a large city of up to 160 000 
inhabitants. The water supply of the city was initially based on fountains and rock cisterns 
at the foot of the acropolis in which rainfall was stored. 77 

Probably in the second half of the 3rd Century, a first long-distance water pipeline of 
about 15 km length was constructed, the so-called Attalos Aquaeduct that carried waters 
from the northern slopes to the city. This aquaeduct already shares the special features 
that were applied to facilitate the building of cisterns and wells (or fountains) on the city 
mountain: a pressure pipeline constructed of fired clay and an inverted syphon, realized 
through the application of communicating vessels. 78 Probably in the 2nd Century BCE, the 
even more complex Madradag Aquaeduct, a triple pipeline of more than 50 km of length 
was constructed, one that, included a vaulted tunnel of 180 m of length and several settling 
basins that led freshwater directly onto the acropolis. The special features of this aquaeduct 
System were not only its sheer length, but also the construction material, which was most 
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probably lead, and its maximum pressure height of 190 m that had to be withstood. 79 
It has been calculated that, at the end the 2nd Century CE, the amount of fresh water 
available in Pergamon was as high as 26 000 m 3 per day, equal to an average of 160 1 per 
day and person (with 160 000 inhabitants), which would be higher than, for example, the 
average present-day German consumption of about 121 1 per day. 80 

The example of Pergamon shows that with the means of economic and engineering 
power, even quite unfavorable locations could be supplied with water. Such long-distance 
transportation of water to poorly supplied localities has been a common phenomenon 
ever since. 


4.2.2 Merida 

The city of Merida is located in southwestern Spain on the banks of the Guadiana River. 
It was founded as a colony for Roman veterans in 25 BCE by the emperor Augustus, and 
therefore was called Emerida Augusta. The city comprised a wide ränge of representative 
buildings such as a theater, an amphitheater, a circus, temples, bridges and aquaeducts, 
indicating the wealth and richness of this cultural and economic center. 81 

The prosperity of Emerida Augusta stemmed from two important facts: it was an 
assemblage of Roman elite veterans who had come to rest and spend the rest of their 
lives and money at this place and it also had an abundance of fresh water. 

It seems clear that the Romans did not consider the waters of the river itself nor 
the probably easily reachable groundwater as sufficient water sources. Instead, they built 
a large hydraulic System with two capacious reservoirs as well as several aquaeducts to 
convey spring waters to the city. 82 The two main reservoirs from Roman times, the Cor- 
nalvo and the Prosperina Dams, are located 5 to 15 km north of the city, damming small 
tributaries of the Guadiana River (Fig. [7]). 

Both dams were built in the 2nd Century CE as gravity dams. The Cornalvo Dam, which 
is probably the elder, of the two, had a wall length of 220 m and a reservoir volume of 
-8.5 x io 6 m 3 , whereas the Proserpina dam had a wall length of 427 m and a reservoir 
volume of-3.5 x io 6 m 3 (Table[I]). 83 It seems remarkable that both dams are still in good 
condition and have been working now for over 1800 years, although they have undergone 
several renovations since their construction. They are two among several Roman hydraulic 
structures that share such endurance. 


Name 

Object 

Type 

Length 

(m) 

Width 

(m) 

Height or 
Depth (m) 

Volume 

(m 3 ) 

Water 

Usage 

Elevation 
(m a.s.l.) 

Cornalvo 

earthen 

220 

7 

20,8 

8.500.000 

drinking 

304 

dam 

dam 





water 


Proserpina 

earthen 

427 

3,8 

18 

3.500.000 

drinking 

240 

Dam 

dam 





water 



Tab. 3 | Comparison of the two dams. 
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Fig. 7 | The water supply System of Merida. 


4.3 The social approach 

As Horden and Prucell 84 put it, water management “provides an excellent [...] test case 
of the social impact of technological innovation”. One reason for this appraisal is the 
character of the resource water: it has a high spatial and temporal variability; it has sig- 
nificance for the productivity of the primary and secondary economic sectors, and local 
usage of water can have a regional impact, i.e. upstream usage has a downstream impact. 
In consequence, the nature of water has held the potential for crisis and conflict, but also 
for Cooperation throughout history. Therefore, the water management of social groups 
recorded in oral and written records and water works provide scholars from different 
fields, like history, law, anthropology and others, with material for studies on social and 
economic Organization and conflict management. 85 Among the more prominent of these 
is the work of Thomas F. Glick. 86 Glick conducted a comprehensive study on the soci- 
etal principals underlying the water distribution System in the Huerta of Valencia, a vast 
centuries-old irrigated area on the eastern coast of Spain. Here, water was mostly viewed 
as a common or public resource, and disputes over water distribution were offen subject- 
matter in legal codes and were dealt with in what we know as water courts or tribunals. 
What the multiple studies on this issue show is that neither the environmental conditions 
nor the scale of the water management System nor the implemented technology solely 
determine the type of Organization of societies or its vulnerability to crises. 87 
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5 Synthesis 

Water management concerns can be analyzed in different ways: it is most common to 
focus the research on specific problems, applying established methods. We have called 
this kind of practices the ‘hydro) ‘techno’ and ‘social’ approach respectively. For studies 
dealing with water management as a comprehensive issue, more holistic approaches are 
necessary, integrating in an ideal case all three aspects. 

To integrate the analysis of water technology, water availability and social Organiza¬ 
tion, we draft a first Version of a human-landscape interaction concept that allows to 
compare otherwise rather incompatible studies. This becomes obvious when comparing 


the case studies of Naga (chapter 4.1.1) and Resafa (chapter 4.1.21. Here, specific societal 


conditions led to the foundation and continuation of these Settlements in areas where the 
metabolism between human and nature relied on a considerable amount of societal labor. 
The two highlighted storage facilities for the water management of these Settlements are 
illustrative artifacts for the societal Organization at both sites. In view of their natural and 
economic settings, we expect that the costs and labor efforts to build them were high. The 
annual maintenance expenses to clear the storage facilities were probably also high. We do 
not know on what knowledge the technologies used to supply the Settlements Naga and 
Resafa with water were based on, but it is clear that they changed the metabolism (e.g. 
the fresh water availability) for the two towns and their environments (e.g. agriculture) 
during their existence. 

Interestingly, these methods of surface water augmentation have been applied suc- 
cessfully in numerous other dryland areas until today. Though the techniques might be 
classified as sustainable or at least long-lasting. It is, therefore,society that creates the frame: 
when the metabolic costs cannot be afforded anymore, a System collapses, independent 
of its sustainability in ecological terms. This is a very important point, especially with re- 
spect to modern discourse, in which traditional water management methods are drawing 
increasing interest from researchers. Finally, we wish to point out that the evaluation of 
water management issues is of great interest in modern times, but is only possible when 
those issues are (rendered) comparable. 
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The Textile Revolution. Research into the Origin 
and Spread of Wool Production between the 
Near East and Central Europe 


The objective of the research group Textile Revolution is to contribute to research on the 
still largely unclear introduction of wool production in later Neolithic and Chalcolithic 
societies from Western Asia to Central Europe. Since direct evidence of wool depends on 
rare conditions of preservation, a multi-proxy approach based on different kinds of indirect 
evidence was chosen. The previous history of research on early wool production as well 
as the domestication history of sheep are reviewed briefly. Anthropogenic impacts on the 
landscape, possibly related to intensified grazing, are one kind of indirect evidence that 
we take into account. For the later part of the presumably long-lasting development of 
wool production, written sources are available, the earliest of which date to the Late Uruk 
and Jemdet Nasr periods (end of the 4th to beginning of the 3rd millennium BCE) in 
Mesopotamia. Indirect archaeological evidence consists of the tools used in textile pro¬ 
duction, among which spindle whorls and loom weights occur most frequently. Since 
they are not a priori specific to the type of fibre, be it linen or wool, Statistical evaluations 
of metric data are necessary. Zooarchaeological analysis of large samples of animal bones 
from a wide spectrum of sites and time slices is a further crucial element of our multi- 
proxy approach. Both the demographic composition of herds and metric data indicating 
changes in animal size can yield indirect evidence for incipient or increasing importance 
of wool production. This article offers an overview of these different sources and methods, 
specific to the disciplines involved, and presents some preliminary results. 

Textiles; wool; textile tools; archaeozoology. 


i Introduction 

Wool production is closely connected to the domesticated sheep and specifically to those 
animals that carry a woolly coat. With the keeping of woolly sheep, not only did the 
economy of a large number of prehistoric communities over a vast region change, but 
also the textile technology, the equipment for the production of garments and not least 
people’s appearance. Even the identity of persons and their social Status were expressed 
through new kinds of textile products. The origin of woolly sheep and the paths and speed 
of their dispersal throughout the Old World are still open questions and form one of the 
major topics in this research project. 

Beyond the question of biological origins, it is crucial to consider the social and tech- 
nological innovations that accompanied, or perhaps spurred, the development and ex- 
ploitation of wool. The Substitution of the archaic hairy form by the woolly sheep, al- 
though triggered by a series of genetic mutations, turned into one of the major innova¬ 
tions in prehistory, providing people with the raw material for a greater variety of textile 
products that could be harvested yearly. As compared with flax wool has a number of 
advantages: it offers better thermal insulation properties than linen and is water-repellent. 
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Woollen threads can be spun in various thicknesses and qualities, and woven or knitted 
textiles made of wool are usually softer and can be dyed in a greater variety and intensity 
of colours. 1 The process of wool harvesting and preparation is less time consuming than 
flax production. 2 

Once milk and especially wool had become predominant products of sheep hus- 
bandry, not only the economic importance but also the size of sheep flocks can be expected 
to have grown considerably. Large herds can be relatively easily managed by a single 
person with the help of one or two dogs. Since the nutritional demands of sheep are quite 
different from other livestock such as cattle, sheep husbandry may have developed as a 
form of subsistence that was complementary to agriculture. Flax cultivation requires high 
quality agricultural land and thereby competes with food crops; it also has a relatively high 
water requirement. In contrast, sheep can be grazed on marginal land that is unsuitable 
for cultivation. Moreover, large flocks had to be removed from the vicinity of fields in 
order to ensure that crops would not be decimated by grazing animals. 

Sheep adapt well to dry and moderately mountainous environments as well as humid 
and windy grassland areas. A prerequisite of sheep husbandry is an open landscape with 
sparse tree cover, as is widely available throughout Western Asia. Regular grazing of sheep 
effectively prevents or slows down natural forest recovery, as several studies have shown. 3 
In those parts of Europe in which forest cover is not restricted by climatic factors (arid and 
sub-arctic zones, wind exposed Coastal fringes of Western Europe), sheep husbandry can 
be expected to gain importance in the course of increased anthropogenic opening of the 
primeval forest Vegetation. This is one hypothesis to explain the relatively late occurrence 
of a large-scale and widespread specialised sheep husbandry in most parts of Europe in 
contrast to Western Asia. Elence, to follow the track of sheep in Europe necessarily includes 
research on ancient landscapes, another pivotal part of this project. 

For ancient Mesopotamia McCorriston has proposed a fundamental shift from linen- 
based to woollen textile production. 4 Drawing on evidence from cuneiform texts as well 
as faunal and botanical remains, she suggests that it was in the 3rd or perhaps late 4th mil- 
lennium BCE that wool became the fibre of choice for everyday use. Recent archaeological 
and archaeozoological research, however, suggests a considerably earlier date, before the 
advent of writing. Written sources from the mid- to late 3rd millennium BCE demonstrate 
that sheep and goats were maintained in herds of some dozens to a few hundred and 
herded in large flocks up to several thousand animals. In fact, cuneiform records provide 
ample evidence for the usage of wool in textile manufacture, whereas linen appears only 
rarely. The growth of a large-scale woollen textile industry rested on women as the main 
source of labour. 

Over millennia sheep (and goats) were exploited for a variety of reasons: people used 
their wool (hair) and dairy products, but also meat, hooves, horn, sinews, skins, bones etc. 5 
Only in certain cases such as in Assyria, Babylonia and the Minoan and Mycenaean realms 
was sheep husbandry exclusively focused on wool production. Since wool was the primary 
commercial good which was exported in exchange for Strategie resources unavailable in 
Mesopotamia proper, as metal, wood, stone, spices, and the like, sheep husbandry and 
the textile industry became the most important sub-branch of Mesopotamian political 
economies. 6 The pre-eminent role of the woolly sheep is highlighted in an early 2nd 
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millennium BC Sumerian debate poem in which the ewe features as the counterpart of 
the grain, which provided the economic basis for urban culture. 7 


i.i Wool and the ‘Secondary Products Revolution’ 

The domestication process as well as the development of the sheep fleece has been the 
subject of different scientific studies including but not limited to archaeological ones, 8 
but it is usually put into the context of use of other secondary products from domestic 
animals, such as milk, traction, and manure. 9 The distinction between primary products, 
which can be obtained from animals only once by killing them, and secondary products 
that are supplied by the animal regularly or occasionally during its lifetime, was used in 
earlier archaeozoological literature. 10 Andrew Sherratt, however, was the first to assemble 
various types of evidence from archaeology and archaeozoology into a consistent model, 
which he called the Secondary Products Revolution (SPR). He first published these ideas 
in 1981 as homage to the late David Clarke 11 and was obviously inspired by proces- 
sual approaches of the 1970s. 12 He suggested that the main secondary products of Old 
World domesticated animals, traction (plough and cart), riding (donkey, horse), milk and 
wool, occurred first in a fairly narrow time span in the 4th millennium BC, thus being 
later economic achievements of animal husbandry that developed several millennia after 
primary domestication in the Near East. Primary animal products, mainly meat, would 
thus be considered the only objective of Neolithic herders, whereas Sherratt regarded 
the full ränge of animal exploitation as an achievement of the Chalcolithic. What made 
Sherratt’s article so groundbreaking and influential was not only his masterly synthesis of 
different Strands of evidence, but also his assessment of the potential of secondary animal 
products for cultural evolution and social complexity at the transition of the 4th to the 
3rd millennium BC. 

Sherratt’s model received approval, but also some critique soon after its first publica- 
tion. While John Chapman doubted the late introduction of the plough, 13 Peter Bogucki 
suggested a much earlier use of milk, based on clay sieves from Kujavian LBK and Stroke 
Pottery sites. 14 While even today evidence for the plough in Europe before the mid-4th 
millennium is lacking, milk lipids have been found in a wide ränge of pottery, extend- 
ing from Coastal sites at the Marmara Sea in the early 6th millenium to early Neolithic 
Britain. 15 Most recently lipid residues of milk from ruminants (cattle, sheep, goat) have 
been identified in a number of early Neolithic sieves from Kujavia, confirming Bogucki’s 
interpretation published more than 30 years ago. 16 

A substantial critical revision of Sherrratt’s SPR by Markus Vosteen appeared in 1996. 17 
Vosteen disputed a (roughly) contemporaneous occurrence and/or intensification of sec¬ 
ondary animal products. Claiming that evidence for the earliest use of milk, traction, 
riding and wool is spread over a long period from the later 6th to the early 3rd millennium 
cal BC, he suggested regionally independent and chronologically diverse adoptions of 
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existing technologies. Vosteen implicitly discards the concept of innovation as a dynamic 
process that depends on communication, transfer of knowledge and social as well as 
economic assessments by the communities involved. Being published in German, his 
paper failed to receive much attention in the international scientific community, despite 
a comprehensive reply by A. Sherratt himself, discussing and disproving most of Vosteen’s 
critical arguments. 18 

Within archaeozoology, one of the most committed supporters of Sherratt’s SPR has 
been Haskel Greenfield. 19 Recently he argued for a revision of the absolute contempo- 
raneity of its components and emphasized that the SPR consists rather in an intensifica- 
tion in scale of secondary product use. According to Greenfield, even if the use of milk 
has to be shifted backwards in time by more than two millennia, the basic concepts of 
Sherratt’s model are still valid: only after the Neolithic, during the (later) Copper age do 
we find the first evidence for traction, plough and cart as well as for sheep wool. 

The economic relevance of secondary products, even if they are known for a long time 
as is the case for milk, increases considerably during the fourth millennium, while the 
origin and paths of dispersion appear far less clear than at the time of Sherratt’s 1981 
publication. The quantity and chronological resolution of the evidence for secondary 
animal products have considerably improved over the last two decades. For the earliest 
wheeled transport requiring animal traction, dates duster between 3400 and 2700 cal 
BC. 20 Claims for riding before the 4th millenium cal BC have been convincingly ques- 
tioned by Benecke. 21 For the first substantial use of sheep wool and the introduction 
of specialised sheep husbandry to prehistoric Europe, however, neither has the evidence 
grown considerably nor has its time resolution improved since Sherratt’s first publica- 
tions. 


1.2 Previous archaeological research on textile production 

The importance of textiles does not correspond to the rate of publication about them, 
which rather reflects the elusiveness of the material proper. The preservation of textiles 
in archaeological contexts is dependent on soil conditions and microbial activity. The 
pFl-value of soil affects Conservation of animal and vegetal fibres differently: vegetal fibres 
decay in acidic conditions, whereas protein-based animal fibres favour neutral (pH=7) soil 
conditions and dissolve in an alkaline milieu. 22 The appearance of both types of fibres in 
the same context is rare and occurs in cases of reduced microbial activity due to desiccation 
(e.g. Shahr-i Sokhta 23 ,Nahal Mishmar 24 ), low temperatures (e.g. Ötzi 25 ) or high amounts 
of salt (e.g. Hallstatt 26 , Douzlakh Chehrabad 27 ). 

The earliest textiles found in archaeological contexts are made from vegetal fibres 
(mainly flax), e.g., the fabrics from Neolithic Catal Flöyük 28 , Flalula 29 and Nahal Flemar 30 . 
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Despite their early date they already show a wide ränge of diverse textile techniques. 31 
Wool of a certain staple length could have been integrated easily into this setting in which 
spinning of fibres to produce filaments and weaving and twining to produce fabrics were 
already well known. 

Even though wool was certainly used for non-textile purposes such as bedding, pil- 
lows, temper or stuffing material in construction, its major advantage lies in its suitability 
for the production of textiles. This advantage is closely related to the length of the wool 
Staples, as very short Staples will inhibit the creation of a strong yarn . 32 The development 
of longer wool Staples is therefore crucial for wool use in textile production . 33 

The first intensive examination of prehistoric textiles occurred in regions where they 
were preserved in archaeological contexts, e.g. the Neolithic lake dwellings in Southern 
Germany and Switzerland, 34 the Danish bog finds 35 , and in the Near East in Dura Eu- 
ropos 36 , the Judean Desert 37 and (^atal Höyük 38 . Due to the limited amount of material 
evidence, much research in the Near East concentrated on textual sources. 39 Apart from 
pioneering studies of textile traditions in Romania 40 and Bulgaria 41 , which only took into 
consideration archaeological evidence from confined geographical sections and the final 
results of which remain unpublished, diagnostic objects from a large area of southeastern 
and central Europe have not yet been systematically studied. Elizabeth Barber’s book 
Prehistoric Textiles 42 marks a change in the perception of textiles in archaeology. It was the 
first comprehensive Compilation of research on textiles, offering insights into technology, 
tools, and iconographic evidence on a very broad geographical scale, including Central 
Europe, Egypt and the Near East. 

In the Near East some recent studies have concentrated on exploring textile technol- 
ogy in general, including evidence from actual textiles, their impressions, iconographic 
evidence and textile tools. 43 Their approach is aimed at better understanding of techno- 
logical details of the chaine operatoire in textile production and narrating the development 
of these techniques through time and space. Other studies are based on a set of textile 
tools and textile remains from a single site (e.g. Ebla 44 ,Arslantepe 45 ,EIacinebi 46 ) focussing 
on details of their production within these sites. Within the category of textile tools, 
spindle whorls are treated with special attention, as they can potentially be analysed to 
address questions of gender and ethnicity 47 , textile production 48 and as a proxy for the 
determination of fibre material 49 . 

The common absence of actual textiles and fibres has led to growing reliance on proxy 
indicators. Textile tools have become a main focus of current research aiming at explaining 
technological development that potentially meets new demands connected to greater 
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specialization, intensified production and/or introduction of new raw materials. Recent 
studies often rely on experiments to elucidate the original use and function of textile tools 
in connection to different fibers. Although the geographical and chronological framework 
of these studies does not cover the full scope of our research, their approach and results 
are taken into account in addressing questions of über distinction in our work. 50 


1.3 Domestication history of the sheep 

Today, more than 1 000 different breeds of sheep are known, kept for mutton, milk or 
wool (Fig.[iJ, and sheep husbandry still has a deeply entrenched place in the cultures of 
many people. The sheep was one of the earliest ungulate species to be domesticated for 
agricultural purposes. It is an accepted view among specialists that the domestication took 
place in the Fertile Crescent, most probably in multiple areas, during the 9th millenium 
BC (Tab. [I]) 51 . The ancestor of the domestic sheep was most likely the Iranian subspecies 
of the Asian wild sheep, Ovis orientalis (Fig. [rji) 52 . The domestication process lasted over 
an extended period of unknown duration with different stages of adaptation, taming and 
breeding of animals, until they were entirely adapted to the human-made environment. 
Only then did populations of domestic sheep exist that were large enough to guarantee 
a successful life-stock keeping over time. In the course of this process, genetic changes 
occurred, and the phenotype of the animals changed considerably. That included a re- 
duction of body size, a diversification of shape and size of skulls and horns, a shift in the 
proportions of the body and changes in colour and quality of the coat. Some of these 
changes are reflected in the morphology of the skeleton, others not. 

The coat of the early domestic sheep resembled that of its wild ancestor and still 
can be found in mouflons from Sardinia and Corsica (Fig. [Tja). This old domestic breed 
survived in a feral state. European mouflons grew thick, coarse-grain hair or kemp with an 
undercoat of fine, curled underwool growing annually in autumn and shed in spring. This 
hair - be it from wild sheep or from an early domestic form - could be caught on branches 
or plucked by hand (called rooing) when it feil off the animals’ bodies in heavy clumps. It 
is not known if the original hairy coat was already used in prehistoric periods (which also 
brings into discussion the exploitation of hair from wild animals such as deer, foxes or 
wild equids, something that might have preceded the exploitation of wool). What we do 
know is that the first domestic sheep were kept primarily for their meat, although recent 
studies of lipid residues in pottery suggest the use of sheep milk earlier than previously 
expected - maybe even from the early stages of domestication. 53 

The agents and events that led to the development of the woolly sheep are still only 
rudimentarily understood. What seems clear is that the woolly sheep was not ‘invented’ 
by people. More probably, a series of genetic mutations occurred, induced by or as a side 
effect of human sheep breeding, maybe encouraged in some areas under the influence of 
different ecological conditions. The mutations resulted in different coat qualities: 54 
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Fig. i | a. Wild sheep (Ovis 
orientalis); b. Mouflon in the 
Berlin Zoo. 


- the hair and kemp fibres became reduced 

- the fine underwool of the winter undercoat became longer and more abundant 

- the undercoat did not change seasonally any more but grew continuously 

- the hair lost its pigmentation 

Once the usefulness of wool was recognised, stockbreeders might have fostered and ac- 
celerated the development by selective breeding. Sheep with hairy coats were gradually 
replaced by those carrying wool. We have to consider that through successive and selective 
breeding over a longer time period, the wide variability in the nature of the fleece became 
apparent. The selection of sheep with easily dyeable white fleece might have begun quite 
early and spread quickly over large regions. A Strategie economic shift was also accom- 
plished, keeping more sheep to an older age in order to increase the amount of wool 
available. Even the castration of males was practised, because castrated animals deliver 
wool in better quality and higher volumes than rams. With the use of wool fibres, new 
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technologies and equipment were brought into existence. In a region as yet unknown - 
but presumably in Mesopotamia - these events are thought to have occurred in the 6th to 
5th millenium BC. 55 Later on, keeping of woolly sheep was routinely and systematically 
practised on a larger scale. 

Most interestingly, these stages of development are reflected as well in the European 
history of the domestic sheep. As far as we know, the Neolithic package spread over Europe 
over more than two millennia in distinct, successive stages rather than in a continuous 
dispersion process. 56 One of the first waves brought domestic sheep with hairy coats to 
Europe (still visible in the feral mouflons on Sardinia and Corsica), followed by later waves 
in which woolly sheep were included. In the beginning, these sheep may have carried 
relatively short woolly fleece, as can be seen in the Soay sheep, while later on sheep with 
much finer and longer wool were involved. In Thessaly and/or in Thrace, sheep with 
woolly fleece are supposed to have appeared for the first time on European ground at 
the end of the 4th millenium BC. 57 A growing wool production was established during 
the Bronze Age. 58 

Already at the time of Sherratt’s “secondary products revolution” hypothesis, 59 indi- 
cations for changes in sheep husbandry existed, as demonstrated by the work of many 
archaeozoologists. Elowever, in most of the publications only limited data on herd struc- 
ture or sheep management strategies were presented. In particular the question of the 
emergence of secondary products has provoked much discussion. 60 

In the meantime, the number of sites with relevant faunal remains has grown, and it 
is now worthwhile carrying out a large-scale evaluation of the corpus of published data. 


1.4 Potential impact of animal grazing on prehistoric landscape 
development 

Landscape alteration is a multi-factorial process and the result of complex interaction 
between different Subsystems including atmosphere, geosphere, biosphere and hydro- 
sphere. Eluman activity interferes with each of the Subsystems. Dynamics of landscapes, 
i.e. the sensitivity to react to a particular impact, are highly diverse and depend on the 
vulnerability and resilience of the different components. In order to limit the complexity 
and to allow a certain degree of comparability, we focus here on the European mid- 
latitudes, which themselves encompass considerable heterogeneity. 

In central Europe, postglacial landscape development is characterized by climate tra- 
jectories towards moderate temperature and precipitation conditions. This favoured suc- 
cession processes that led to increasing Vegetation cover and the development of closed 
primary woodlands consisting of mixed deciduous forests in the lower and mid-altitudes 
and mixed coniferous forests in the higher and colder regions. 61 Characteristic soils de- 
veloped according to the parent bedrock, relief and meso-climatic conditions. Bork em- 
phasises overall poor morphodynamics for central Europe and erosion processes reduced 
to a minimum. 62 
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These phases of a stable landscape with an equilibrium of soil formation, soil loss 
and Vegetation succession was disturbed by increasing human activity from the Neolithic 
onwards; systematic grazing of domesticated animals was one of the important factors in 
land degradation (Fig.]!]). 63 



Fig. 2 | Process structure of land degradation due to grazing. 


However, specific cause-effect hierarchies are hardly provable for prehistoric landscape de¬ 
velopment, as pointed out by Belsky. 64 In northwestern Germany the first anthropogenic 
disturbances are linked to the Landnam phase when people of the younger Funnel Beaker 
Culture started to use forests as pastures year-round, and settlement indicator species 
such as Plantago lanceolata and weeds increased, whereas tree cover decreased and open 
Hudewälder developed around settlement areas. Where grazing pressure lasted for longer 
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periods and Vegetation was less resilient due to poor soils, heath landscapes developed 
locally as the next degradation state. 65 

In the Rhineland the transition from closed forests to permanently open Vegetation 
due to human impact is attributed to the Iron Age, although causes of this process are 
not further specified. 66 Studies around Lake Constance find ephemeral use of woodlands 
already represented in pollen records for the early Neolithic, whereas the conversion to- 
wards a cultural landscape with arable farming and pasture is ascribed to the Early Bronze 
Age. 67 

Around the Mediterranean Vegetation changes before 4000 cal. BP were mainly due to 
climatic variations, and only from then onwards did human-induced land cover changes 
become more and more important as driving factors for environmental development. 68 
Reviewing several case studies, Butzer attributes a first phase of agropastoralism and open 
woodlands in the Southern Argolid to the Early Bronze Age when modest land use in- 
tensity is characterized by upland grazing and partial clearance not being particularly 
destructive to the landscape. 69 With the beginning of the Late Bronze Age, pollen as- 
semblages indicate partial opening of the Vegetation cover and establishment of maquis. 
Butzer links this development to archaeological evidence implying sheep and cattle as 
predominant domesticates, whereas wild animals represent only 5% of the hone assem- 
blages.This phase is seen as the first period of intensified pasture and agricultural land use. 
Dusar synthesizes 53 case studies to reconstruct Elolocene environmental change in the 
Eastern Mediterranean. 70 He finds the first anthropogenic indicator pollen around 6500 
years cal. BP in Anatolia, whereas human impact on the landscape became much more 
visible in the Late Bronze Age with the beginning of the Bey^ehir Occupation Period 
between 3500-1500 years cal. BP. Dusar concludes that during this period forest burning 
and clearance, intensive agricultural practices and grazing were the main processes causing 
Vegetation change, while climate change still acted as a trigger for erosion. 

Differentiation between environmental change due to human and climate impact, 
respectively, is possible for areas of sub-continental scale. 71 However, further differenti- 
ation between the effects of different kinds of human impact needs much more careful 
consideration of specific site conditions and the integration of abundant archaeological 
findings as well as environmental data. Therefore, effects of particular human activities 
during prehistory are reported only for small-scale case studies in connection to deduced 
socio-economic models. Mostly causal links between human activities and processes such 
as erosion and aggradation are obscured by the multiple interdependencies between dif¬ 
ferent environmental processes and human influences. 

Nevertheless, where data are of high quality, causes for Vegetation degradation can 
be determined. Using tephra chronology and pollen evidence Hallsdottir States that in 
Southern Iceland birch woodland around settlements vanished between 1030 and 1079 
cal. BP. 72 Regeneration was inhibited due to intensive sheep grazing, and heathland and 
mires expanded at the expense of former woodland. Similar processes occurred on the 
Faroe Islands. 73 

Recent impacts of sheep grazing are reported for Kyrgyzstan where herding pressure 
exceeded landscape carrying capacity by a factor of two to three during Soviet times. This 
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led to a significant decline of pasture productivity, slope failures and soil erosion. 74 Specific 
Information about grazing behaviour of sheep and respective impact on Vegetation and 
landscape dynamics is reported from several case studies. 75 


1.5 Previous research on written sources relating to textile 
production in the Near East 

Previous research on early sheep husbandry and textile production in the cuneiform record 
has provided general descriptions of lexicographical aspects of sheep and goat, administra¬ 
tive structures of herding and wool processing, terms for textiles and clothes, techniques 
involved in manufacturing textiles, and socio-economic significance of clothing. These 
are documented in specific archives, places or periods. 

Late Uruk and Jemdet Nasr sheep husbandry and textile production have basically 
been discussed by Green, Szarzyriska and Englund. 76 ED Illb Lagash husbandry is the sub- 
ject of studies by Deimel, Elruska, Bauer and Wu. 77 Sallaberger discussed sheep and flocks 
according to tablets from Teil Beydar. 78 Waetzoldt provided a monographic treatment of 
Ur III sheep husbandry and textile production, 79 complemented by several case studies 
on the basis of texts from specific archives or places, as Garshana and Umma, which also 
include its administrative dimensions. 80 Adminstrative aspects of herding according to Ur 
III texts have been treated by Maekawa, Eleimpel/Liverani. 81 Terminology for sheep and 
goats has been discussed, mainly based on Late Uruk and Djemdet Nasr and Ur III texts, by 
Eleimpel, Steinkeller, Elruska, Englund and Szarzynska. 82 Waetzoldt describes techniques 
employed in textile production based on Ur III texts. 8j A largely archaeological overview 
that also takes written sources into account is found in Völling. 84 Spinning, weaving, 
dyeing, etc., have recently been the subject of articles by Andersson Strand, Cybulska, 
Firth and Nosch, mostly based on Ur III texts. 85 

Numerous studies have been devoted to the terminology for textiles and clothes, 
mainly based on Late Uruk and Jemdet Nasr, 86 ED III and Ebla texts, 87 as well as sources 
from the Sargonic 88 and Ur III periods. 89 The use of wool and hair for products such as 
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strings, ropes, mats, and the like has been discussed by Steinkeller and Waetzoldt. 90 Dairy 
products have been dealt with by Deimel and Englund. 91 

Based on previous research, the present project will discuss cuneiform terminology 
for sheep and goats, their races and breeds. It will also deal with the quantification of 
sheep and goat husbandry and its role within the frame of state resource management, 
with regard to its local and diachronic Variation and development. The correlation of 
cuneiform terminology for breeds and quantitative data derived from cuneiform sources 
with zooarchaeological evidence holds considerable promise. 


2 Types of evidence for the use of wool 

Since direct evidence for the production and use of wool (genetic data, preserved fibres) is 
lacking or restricted to rare and unrepresentative conditions of preservation, any attempt 
to trace early wool has to rely on indirect evidence, taking into account its inconsistencies 
and ambiguities. The present project takes a multi-proxy approach, making use of evidence 
independently collected by different disciplines. By projecting heterogenous proxies, each 
checked by careful source criticism, onto a common time scale (cal BC) and examining 
their correlations, we hope to reduce the ambiguity of each single proxy and to make their 
mutual temporal coincidence or divergence better visible. 


2.1 Archaeological evidence 

The period from the Late Neolithic to the Early Bronze Age, from the beginning of the 
6th to the late 3rd millennium BC, is the time frame we have identified as appropriate for 
an investigation of the introduction of early woolly sheep in the Near East. Düring this 
period there is growth in social and economic complexity, leading to urbanization in the 
Late Chalcolithic. The corresponding timeframe in southeastern and central Europe spans 
the 5th to 2nd millennia BC, divided into Late Neolithic, Copper Age and Early Bronze 
Age, in which the introduction and spread of fleece-bearing sheep husbandry most likely 
occurred. 

Our study of archaeological sources for early wool usage examines selected assem- 
blages, chosen on the basis of their association with fibre processing and textile produc¬ 
tion. Material is included from relevant sites that yield a transect from eastern Iran to 
Western Turkey, and from north of the Caucasus to Southern Mesopotamia, Stretching 
through Greece and Turkish Thrace and reaching the southeastern Alps, Tatra mountains 
and the east Carpathian mountains, where west Pontic and east Adriatic coasts serve as 
natural borders. 

The artefact groups investigated for the Near Eastern scope of the project include 
rare finds of textiles; their absence in the European regions studied limits the research 
focus exclusively to indirect evidence. The scarcity of textile finds makes them inadequate 
as a source of information. Although woollen textiles have been identified in the 4th 
millennium BC 92 in the Near East, this information can only be regarded as a starting 
point for further investigation, marking a terminus ante quem for the appearance of woolly 
sheep. 

In addition to fragments of textiles themselves, traces can be preserved by impres- 
sions in plastic materials (clay, bitumen, plaster) or the replacement of the actual fiber 
by anorganic substances such as corrosion products of metals or calcites (pseudomorph). 
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In either case no trace of the original organic material is preserved, but nonetheless the 
weave structure and spin and ply direction may be deduced depending on the quality of 
the imprint or pseudomorph. 

In both Europe and the Near East, indirect evidence for textiles includes tools for 
spinning, twining and weaving, combs and brushes, but also needles and awls possibly 
used for fine processing and finishing, and tools for decorating or dyeing textiles. Apart 
from tools, buttons and other objects that are connected to clothing, objects bearing rep- 
resentations of people wearing textiles or production scenes, figurines of sheep, ceramic 
fragments with textile imprints and pseudomorphs are also included in the analysis. 

Düring the Late Uruk and Jemdat Nasr periods in Mesopotamia, scenes appear on 
cylinder seals that have been interpreted as showing textile production carried out by 
so-called pigtailed figures. 93 A specific raw material cannot be deduced from these de- 
pictions, but the substantial number of scenes indicates a significant concern with cloth 
manufacture. 

Spindle whorls are the most common items associated with textile production found 
in prehistoric contexts in the Near East and southeastern and central Europe. They are the 
only category of objects sufficiently well represented to hold the potential of demonstrat- 
ing robust patterning. Fortunately they are at the same time the most efficacious among 
the tools for the study of fibre distinction. Most are made of baked clay or modified 
potsherds, but occasional examples of stone or hone occur as well. Ethnographie studies 
provide information on whorls made of other organic materials, 94 but these are missing 
from the archaeological record, leaving us only to imagine their use and, more importantly 
for the study of the fibre, their functionality. 

Besides their functional role in the production of spun fibre, ethnohistoric accounts, 95 
gender studies 96 and research that focuses on the division of labour 97 assign other roles 
and meanings to these tools. When contextual information is taken into account, spin¬ 
dle whorls are a compelling source for exploring how functionality is intertwined with 
symbolic meanings. 

Large-scale evaluation of spindle whorls shows patterns of changes in form, size and 
quantity. It is clear that metric changes can be attributed to many different factors; change 
in raw material preference is only one of the options to explain shifts in functional aspects 
of spindle whorls. Changes in weaving technology and increase in the variability of desired 
products might have also influenced their properties. Different types of textiles used to 
produce garments, tents, carpets, sails and sacks might demand whorls of very different 
weights and diameters, depending on the thread coarseness, thickness and raw material. 
Other factors affecting tool characteristics might include changes in labor Organization 
or shifts from subsistence to surplus strategies, from sedentary to mobile lifestyle, or from 
household to large-scale production. Personal preferences and learning traditions must 
also be taken into account. 

Overall, significant patterns in the metrics of spindle whorls would include changes 
in size (especially the weight to diameter ratio) and in degree of variability, shown by 
stronger clustering or wider dispersion. 

Even though other categories of finds are underrepresented in comparison to spindle 
whorls, they nonetheless offer useful evidence to explain technological change. Identifying 
vertical looms can be predicated on finding loom weights in rows. The limited evidence 
for loom weights in the Near East before the 3rd millennium BC is an indication that 
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other devices, such as the horizontal or back-strap loom, were prevalent. Unfortunately 
these rarely leave any trace in the archaeological record. 


2.2 Archaeozoological evidence 

The analysis of animal bones from archaeological sites provides primary data on the species 
that people exploited. The most important data are NISP (number of identified speci- 
mens), age at death and sex of individuals, morphological Variation and anatomical mea- 
surements. Statistical evaluation of these data allows conclusions on species frequencies, 
age and sex profiles as well as variations in body size and body proportions. The results can 
then be used for diachronic analyses. These methods have been applied for many decades 
and have the advantage that potentials and limits are quite well understood. The limits 
are, for example, set by taphonomic loss - an array of factors that reduces the quality of 
data and the possibilities of interpreting faunal material from archaeological sites. 98 

Still unexplored but urgently needed is research on the genetics of woolly sheep and 
testing of prehistoric material. It has been recognised that the morphology and size of 
sheep bones does not necessarily reveal any information about the quality of the sheep’s 
coat (among modern sheep, there are some rather small-sized breeds that bear fine wool). 
On the other hand it cannot be excluded that in prehistoric periods the change in the coat 
of sheep was in fact accompanied by differences in features such as body size, proportion 
and horn forms." This is one hypothesis amongst others that is being investigated in our 
research. 


2.3 Geoarchaeological evidence 

Different archives provide complementary information which may be used to reconstruct 
past landscape conditions. This information is always proxy-based and of indirect nature. 
Causal links between triggers, effects and processes of landscape development are multi¬ 
dimensional. Therefore, it is only possible to develop models of environmental evolution 
whereby type, quality and quantity of the data, as well as temporal and spatial scale effects 
are essential for their respective degree of significance 

Archives of detrital Sediments such as colluvia, alluvia, or lake Sediments provide in- 
sights into former environmental conditions. Chemical composition of the Sediments and 
grain size characteristics of the particles give information on erosion and Sedimentation 
processes as well as pre- and post-depositional environmental conditions. If Sediments 
can be dated reliably and if the respective catchment configuration is suitable, amounts 
of deposited material can be estimated over time. In this way, phases of intensified and 
reduced morphodynamics can be revealed, but conclusions about specific triggers such 
as grazing pressure are not possible . 100 

Archives in wet environments such as lake Sediments, oxbows and peat bogs may pro¬ 
vide pollen records that can be used as tools to detect particular environmental changes. 
Amount and quality of arboreal pollen indicate the - regional to local - degree of tree 
cover and forest composition. Together with further proxies such as charcoal accumula- 
tion rates and including independent information on climate conditions, processes like 
forest burning, clearance, or moderate woodland Clearing can be detected . 101 
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Generally, grazing favours growth of primary tree species which have strong leaves 
that are less sensitive to solar insolation, sprout frequently and are able to grow from the 
stump. Coppicing may also be a reason for the establishment of tree species with abun¬ 
dant sprouts. 102 Herbaceous and woody understorey would be favoured by longer lasting 
maintenance of wood pasture. 103 Particular indicator species imply environmental condi- 
tions that can be associated with certain human activities. Plantago, Rumex, and Polygonum, 
among others, indicate soil compaction and are characteristic for pasture communities. 104 

The different archives provide information of alternating spatial as well as temporal 
resolution. The spatial representativeness of detrital Sediment archives is fundamentally 
different from pollen archives. Pollen is normally blown into archives by wind, and wet 
deposition environments are essential for its preservation. According to Prentice 105 and 
Bradshaw 106 the size of the archive surface determines catchment scale. Furthermore, 
major wind directions need to be taken into account, and relief can play an important role 
for local wind Systems so that pollen records of small mountainous lakes may represent 
Vegetation of lower areas to a larger degree than the size of the site would suggest. The type 
of pollen influences transport, 107 and pollen productivity of plants determines abundance 
in the Sediment record. 108 Thus, anemophilous plants are generally over-represented com- 
pared to animal-pollinated ones. 109 

Time lags between occurrence of environmental disturbance, reaction of Vegetation 
composition and corresponding representation in the pollen record may amount to a 
couple of years but are generally rather short. Flowever, for the establishment of non- 
indigenous indicator species, for example, a certain threshold must be exceeded and if 
new environmental conditions are not maintained, the original state may be reached again 
quickly. 

The source of minerogenous material normally originates from the hydraulic catch¬ 
ment. Only if environmental conditions favour wind transport sources may be situated 
outside of the drainage basin. Depending on the catchment size, Sedimentation processes 
in low-order basins are comparatively simple. Flowever, spatial and temporal interpreta- 
tion of the Sediment records becomes more and more complex with increasing size of the 
drainage area and the respective complexity of the catchment configuration. Material is 
sorted by grain size, and amount of washed-in Sediments is dependent on overland flow 
events in the contributing catchment. Intermediate Sediment traps in the catchment may 
lead to time lags between erosion event and time of deposition in the basin. 110 

Colluvial and alluvial Sediment archives are components of such cascade-like erosion- 
deposition Systems by themselves. They are semi-closed or open archives, representing 
storage of high temporal variability where Sediment is trapped for a certain amount of 
time and subsequently transported onwards. The advantage of lake Sediments is that they 
were mostly deposited continuously and thus provide an archive characterized by high 
temporal resolution. They are thus ideal archives of environmental signals that are driven 
by climate change and human activities. Flowever, lake Sediments are the last member 
in the sequence of a Sediment cascade of a catchment including glaciers, fans, terraces, 
colluvial deposits, fluvial and lake Sediments. Fluvial deposits have the advantage that 
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they provide more detailed information on process dynamics and magnitude. Thus, an 
esdmate of realisdc magnitudes and frequencies of flood events can only be achieved by 
integrating information from lake Sediments and fluvial deposits of tributaries. Dating 
and quantification of erosion and transport rates using colluvia or alluvia always include 
high insecurities . 111 

Pollen records allow conclusions on climate variability and human influence on Veg¬ 
etation over time and thus contribute to an estimation of the degree of herding pressure 
on past landscapes. However, it is not possible to reveal consequences of such activities 
on erosion processes. In contrast, minerogenous archive material gives information on 
erosion and Sedimentation processes, but it is difficult to differentiate between climatic 
and human-induced morphodynamics, and the elfects of different human activities are 
virtually indistinguishable . 112 When integrating several archives and even more when 
combining different types of archives, the various spatial and temporal scale effects need 
to be taken into account. 


2.4 Written sources 

Cuneiform sources pertaining to the socio-economic significance of early Mesopotamian 
sheep husbandry and the textile industry exist for the Late Uruk and Jemdet Nasr (ca. 
3200-2900), Early Dynastie (ca. 2900-2350), Sargonic (2350-2100) and Ur III periods 
(ca. 2100-2000 BC). 113 The textual documentation can be roughly subdivided into three 
groups: 

(1) Documents from official archives pertain mostly to state-run households and con- 
stitute the bulk of our data. They are complemented by (2) economic and legal texts and 
letters from private archives. (3) A functionally different group of texts includes lexical 
material (word lists) and literary sources, such as myths, hymns, debate poems, etc. 

These texts can be examined on at least two levels: firstly, they present a rieh semantic 
repertoire, in both Sumerian and Akkadian. Terminology includes distinctions among 
sheep and goats according to varieties, including woolly and fat-tailed sheep as well as 
‘native’ and foreign specimens, sex, age, and breed. Furthermore, they offer a highly dif- 
ferentiated terminology for qualities of wool, skins and other products, with numerous 
terms designating textiles, clothes, tools and techniques employed in processing wool and 
manufacturing textiles. They also indicate various professions involved in herding and 
textile production and their management. 

Secondly, analysis of archival contexts informs on the Organization of animal hus¬ 
bandry and the textile industry and their embeddedness in the state economy and resource 
management. Thus cuneiform sources not only enlighten us on virtually all Steps of the 
chaine operatoire from sheep to cloth at various levels of administration but also testify 
to the socio-economic aspects of husbandry and textile manufacture, when, for example, 
mention is made of textiles as elements of subsistence in redistributive economies, prestige 
items, and commercial goods. 

Cuneiform sources provide an unprecedented wealth of information on sheep hus¬ 
bandry and the textile industry in early economies and should enable Connections of 
cuneiform data with archaeological, archaeozoological, and iconographic evidence, be it 
with regard to sheep varieties, breeds, qualities of wool, or clothing. Despite this potential, 
the exploitation of cuneiform texts is limited by their very nature. First, their geographic 
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and chronological distribution is uneven. Second, research on sheep husbandry must 
account for archival context. While cuneiform sources document husbandry in urban soci- 
eties, the involvement of non-literate nomadic and semi-nomadic groups is only indirectly 
attested. Third, problems in lexicography still hamper understanding of the various terms 
for varieties and breeds of sheep and goats, the tools employed in plucking, shearing and 
Processing wool and hair, the resources themselves, the techniques used in processing raw 
materials and terminology for textiles and clothes. Finally, cuneiform terminology is often 
subject to regional and diachronic Variation, and information gained from administrative 
texts is often insufficient for reconstructing the techniques employed. 114 


3 Objectives and methodological approach 

Given the fact that animal fibres from the Neolithic, Chalcolithic and Bronze Age are 
preserved only on rare occasions under special archaeological conditions and even the 
genetic code of the coat qualities of sheep is not yet known, research on the origin of the 
woolly sheep by necessity relies primarily on indirect evidence. The aim of this project is to 
narrow down the beginning of wool production geographically and chronologically via a 
multi-proxy approach that draws on archaeozoological data, iconography and archaeolog¬ 
ical artifacts. Archaeobotanical data are also taken into consideration: the exploitation of 
flax (Linum usitatissimum) for both seeds/oil as well as linen is evidenced from the 8th milk 
BC onwards. 115 According to recent studies, the use of flax preceded that of wool. Both 
materials seem to have co-existed during the Later Neolithic, while wool prevailed in more 
recent times. Unfortunately, there are very few sites that have yielded sheep bones and flax 
remains in sufficient quantities over a long period of time to allow detailed investigation 
of such changes. 116 

Assuming intensification of sheep herding, one may expect landscape alteration in 
terms of changing Vegetation composition, opening of woodland communities and tram- 
pling effects, culminating in an overall landscape degradation. The effects of grazing on 
Vegetation cover can be ascertained through examination of pollen assemblages . 117 Envi¬ 
ronmental conditions can be inferred from detrital Sediments using geochemical param- 
eters . 118 A synopsis of methods for reconstructing palaeoenvironmental conditions and 
landscape forming processes can be found in Barsch . 119 

The aim of the present study is to collect and record as much data as possible from sites 
inhabited within the time span of 7000-2000 BC, covering the areas of southwestern Asia, 
southeastern and central Europe. Within this framework both the regions where woolly 
sheep emerged as well as the critical phases when this may have happened are considered. 


3,1 Archaeology 

The taphonomic loss of textiles and certain kinds of textile tools is a significant obstacle in 
identifying processes related to the procurement and processing of wool. The oft neglected 
and underestimated textile tools have usually not been treated in a differentiated fashion. 
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Rarely have they been published with all the Information necessary for analyses such as 
those undertaken in our project. 

Each category of finds demands a specific methodological approach because their 
Potentials for generating conclusions regarding technological change differ. The main 
categories of indirect evidence can be divided into two large groups based on the type of 
information they provide. The first group is comprised of tools: (i) spindle whorls, spools 
and loom weights, (2) hone tools and needles and (3) pattern stamps. These tools are 
relevant for providing insight into the chaine operatoire of textile production. They can be 
analysed statistically in terms of their dimensions, making regional or time-relevant tech- 
nological changes visible and enabling us to detect patterns of change. The other group 
includes representations that depict the production processes or products: (4) textile im- 
prints and pseudomorphs, (5) attire and iconographic objects. These last two categories 
help in the reconstruction of traits of early fleece-bearing sheep, cloth and clothing that 
is no longer preserved, and even textile production techniques. 

The interdisciplinary and large-scale, spatio-temporal scope of the project calls for a 
data survey that is broad in scope and that reveals tendencies, movements and directions, 
rather than focussing on single site histories. Existing typologies of textile tools serve as 
a basis for the functional and morphological Classification of archaeological objects from 
the Near East and Europe. Systematization of the data is accomplished by means of an 
elaborate database specially designed and programmed for the purpose. The protocol 
follows the principles established by the Centre for Textile Research in Copenhagen. 120 

Statistical analysis of diagnostic objects and their morphological traits establishes a 
starting point for diachronic patterning throughout the study area. The analyses enable 
comparisons between site clusters in contexts that are culturally and environmentally 
specific. In order to elucidate time, space and spread of the new raw material and/or new 
technologies in textile production, selected sites are chosen as representative of specific 
regions within the study area. 

More than 70 percent of the unpublished finds recorded during the first stage of the 
research from both Europe and the Near East were classified as spindle whorls. Besides 
their numerical significance, they can be investigated as a direct link connecting raw 
material (fibre) and final product (thread). Spindle whorl function can be investigated 
using an approach based on a series of dimensional analyses, such as weight-diameter 
ratio, height-diameter ratio and calculations of the momentum or inertia. Comparison of 
these dimensions serves as a guide from which to infer the spinning techniques that were 
most likely used, based on their suitability for different types of fibres. 121 

Typological and stylistic traits of the whorls facilitate the tracking of trends among 
assemblages through time and space, and thereby of changes in textile production tech- 
nologies. A shift towards animal fibre processing and introduction of a new raw material, 
may leave only subtle traces in terms of frequency trends. Such shifts may go unrecognized 
in small-scale sampling. The potential of our approach lies in its large-scale perspective 
and in its inclusion of multiple Strands of evidence. 


3.2 Archaeozoology 

The number of sites with faunal remains relevant to the domestication of sheep and the 
emergence of sheep with woolly fleece has grown immensely in recent years. It is the 
aim of the present study to collect and record as much data as possible from those sites 
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inhabited during the time span 7000-2000 BC in southwestern Asia, southeastern and 
central Europe. Each site is assigned to a time slice of 500 years. If Stratigraphie, cultural 
or archaeological sub-units of sites allow a higher chronological resolution, these are 
recorded separately. The geographical frame is divided into three areas. Research on south¬ 
eastern Europe covers a vast area from the Ukraine to Greece and from Eiungary to Thrace 
(Fig. [3}. For Southwest Asia sites on Cyprus, in Iran, Iraq, Israel, Jordan, Lebanon, Syria, 
Turkey and Turkmenistan, but also in Armenia, Azerbaijan and Georgia are included. 
Only data from settlements and teil sites that provide a large enough sample of slaughter 
and consumption refuse (more than 500 identified mammalian remains) are recorded. 
Necropoles and places with religious/cultic contexts are not included. 
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Fig. 3 | Geographical distribution of recorded sites in southeastern Europe (n =149). 


For each site a defined set of data is recorded in the database, consisting of four interrelated 
levels. Level 1 (‘site core data’) includes the general identification of each site, includ- 
ing name, latitude, longitude, site category, research region, country and geo-region. 122 
Level 2 includes basic data that apply to the archaeozoological assemblage such as year 
of excavation, absolute and relative chronology, culture, publications, the total number 
of identified mammals and chronological or archaeological sub-units. Level 3 (‘site hone 


122 Geo-regions have been defined as broad categories to map the archaeozoological finds to geographical 
areas independent of national boundaries. The assumption that a relation may have existed between ge- 
ography and sheep husbandry is to be tested. The defined regions in southeast Europe are the Pannonian 
Plain, the Carpathians, the central Balkan Mountains, the Dinaric Alps, the eastern Adriatic coast, the 
Ionian Coast, central Greece, Thrace, the Aegean Isles, Crete, the Lower Danube Plain, the Western Black 
Sea coast, Moldavia and Prut region, Western Ukraine. 
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data’) consists of data related to sheep bones. In level 4 (‘Ovis bone metrics’) measurements 
of single sheep bones are recorded. The program computes relevant parameters and allows 
for extraction of various subsets of data as well as graphical illustrations. In the following 
paragraphs the possibilities and limits of the methods are explained in detail (Tab.[IJ. 


Data recorded 

Explanation 

Problems / Remarks 

Total NISP of mammals 
per site 

i st rough measure for the size of the 
assemblage 

Useful for the primary sorting 
of sites to be included or not, 
not used for statistics 

NISP of domestic stock 
(cattle, pig, ovicaprids) 

Importance of sheep / goat within do¬ 
mestic stock 


NISP of sheep and goat 

Ratio of sheep to goat 


NISP game 123 

Estimation of the importance of hunt- 
ing compared to stock-breeding 

Antier is subtracted if specified; 
possible overrepresentation of 
cervidae if not specified 

Age data of sheep 
(dentition, epiphyses, gen¬ 
eral) 

Monitoring of management strategies 
via age profiles 


Sex data of sheep 
(cornu, coxae) 

Monitoring of management strategies 
via sex profiles 

Sexing of sheep bones is pos¬ 
sible only by horn cores and 
pelvic bones leading to a very 
limited no. of data 

Pathologies of sheep 

Abundance of pathologies can be sup- 
porting evidence for changing man¬ 
agement strategies 


Shapes of sheep horns 

Changes in horn shape are evidence 
for phenotypical changes that may be 
related to changes in the coat 


Greatest length (GL) 
of long bones of sheep 
(humerus, radius, femur, 
tibia, metapodiae) 

Calculation of withers height accord- 
ing to Teichert (1975); changes in 
manage-ment strategies are most prob- 
ably correlated with changes in body 
size 


Breadth and depth of post 
cranial elements of sheep 
(scapula, humerus, radius, 
femur, tibia, metapodiae, 
talus, calcaneus) 

Calculation of LSI-indices; monitoring 
of changes of body size and body pro- 
portions. 


Archaeobotanical evidence 

for Linum 

Changes in the cultivation of Linum 
may correspond to changes in sheep 
husbandry 



Tab. 1 I Evaluation of faunal remains. 


123 Only artiodactyl game species are recorded. These are commonly aurochs ( Bos primigenius ), red deer 
(Cervus elaphus ), roe deer ( Capreolus capreolus) and wild boar ( Sus scrofa ) plus very rarely occurring single 
bones of chamois ( Rupicapra rupicapra), elk ( Alces alces ) and European bison (Bison bonasus). Horses have 
been excluded to avoid the cataracts of the still not solved questions of domestic vs. wild horses especially 
in the Neolithic. 
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Most widely used for archaeozoological material are the number of identified specimens 
(NISP), the minimum number of individuals (MNI) and bone weight. In terms of re- 
liability and comparability, all three parameters have their specific limitations. NISP is 
the most widely published parameter, and therefore it has been chosen as the main com- 
parative parameter here. Age and sex profiles are based on dentition and the fusing of 
the epiphyses. 124 They provide us with data for the specific age at which an animal was 
slaughtered. Another important parameter is the discrimination of sexes, recognised from 
pelvic bones, skulls and horn cores. 125 The integration of age and sex data into mortality 
and sex profiles gives clues towards the culling patterns and management strategies with 
regard to sheep populations. Sheep kept for meat production are slaughtered in a different 
manner than those kept to produce a maximum amount of wool. The latter will contain a 
higher number of adult and mature individuals as well as more males or castrates. 126 There 
is a certain ränge in the interpretation of age and sex profiles. Only unilateral strategies 
in life-stock management would lead to a clear pattern in the bone record, something 
which seldom occurs. Sheep husbandry in prehistory might indeed have been focussed 
on one product, but other aspects were almost never left aside entirely. This complicates 
considerably the interpretation of age profiles. 127 

Metrie data will likely be the most important and reliable part of our study. 128 The 
factors for the calculation of withers height of sheep were established by Teichert, 129 the 
basis of which are completely preserved long bones. Unfortunately those are rarely found, 
even in large bone assemblages. The sample from A^agi Pinar offers an illustration: 50 187 
mammal remains were identified of which 14 623 belong to ovicaprids,yet the assemblage 
contains only 12 completely preserved sheep long bones. 130 Fortunately, 715 measure- 
ments of the breadth and depth of sheep bones from A§agi Pinar could be recorded and 
evaluated (ibid.),taking advantage of the logarithmic size index (LSI 131 ). With this method 
the more frequently preserved breadth and depth distances are compared to a Standard 
animal, allowing the visualisation of the degree of deviation. 132 The LSI-method further 
allows the monitoring of changes in body proportion. In this study, for the calculation of 
LSI a set of 23 breadth and depth distances has been chosen from post-cranial elements 
that have a good chance of being preserved (bones with early fusing epiphyses plus talus 
and calcaneus), and thus a large amount of data can be expected. 


4 Preliminary results and perspectives 

In this final section we offer a brief glimpse into some of the preliminary results of our 
research, taking as an example archaeozoological data from Thrace. 

At present, data from 149 sites in eleven European countries have been recorded. Due 
to separately documented sub-units of multi-period sites, the resulting total consists of 209 
individual occupations (Fig. [5]). These sites produced 19 260 identified sheep bones. The 
osteometrical data record consists of 623 values for withers height calculations and 5952 
LSI values. At first sight, this may appear impressive. A closer look, however, reveals that 
the data are of extremely different quality and resolution. For example the geographical 


124 Habermehl 


1975 


Hüster 


1990 


125 Boess neck, M üller, and Teichert 

126 Payne 1973 

127 See also Greenfield 


1964 


2005 


128 Measurements after von den Driesch 

129 Teichert 


130 Benecke 

131 Cf. Meadow 1999 


1975 


1999 


(unpublished a) 


132 The standardfindividual used here is a modern female sheep from Bavaria; cf. Manhart 1998 
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Sites per Millennium 



BC BC BC BC BC BC 

time perlod 

Fig. 4 | Distribution of sites/sub-units with a time span of less than 1000 years (n = 179; above) and less 
than 500 years (n = 160; below). 
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Fig. 5 | Distribution of assemblage size: NISP (number of identified specimens) of domestic stock within 
all recorded sites/sub-units with more than 500 mammalian remains (n = 209). 


distribution of the sites is very uneven (Fig. [31. No less important is the chronological 
resolution available. Some faunal assemblages have been presented and analysed as bulk 


























I2 4 


Cornelia Becker et al. 


samples without precise dating according to contexts or intra-sites phases. However, there 
are 160 sites or sub-units which could be assigned to time slices of 500 years (Fig. [4)1. One 
of the most crucial points is the very uneven distribution of sites over the millennia. There 
is a large amount of data available for the 6th and 5th millennium BC, whereas for the 
4th and 3rd millennia it is rather low (Fig. [4]). That is particularly unfortunate, because 
the later period of time was most probably the most important for the questions raised 
here. 


Site / sub-unit 

Dating 

NISP 

domestic 

stock 

nage 

values 

N sex 

values 

N 

WRH 

values 

N LSI- 

values 

Reference 

Karanovo II 

O 

O 

D-S 

D-) 

1 

O 

O 

O 

kO 

3.213 

468 

/ 

15 

131 

Bökönyi and 

Bartosiewicz 1997 

A§agi Pinar 5 

5500-5000 

7.904 

911 

4 2 

4 

174 

Benecke (unpublished a) 

A§agi Pinar 4 

5500-5000 

3.682 

369 

10 

I 

90 

Benecke 

(unpublished a) 

A§agi Pinar 3 

5000-4500 

8.548 

954 

2 3 

4 

170 

Benecke (unpublished a) 

A§agi Pinar 2 

5000-4500 

4374 

387 

14 

/ 

60 

Benecke 

(unpublished a) 

Drama- 

Merdzumekja, 
Teil K-V 

5000-4500 

18.244 

2.061 

67 

14 

364 

Benecke (unpublished b) 

Drama- 

Merdzumekja, 
Teil K-VI 

4500-4000 

18.248 

1.863 

79 

10 

459 

Benecke (unpublished b) 

Ezero, PBZ 

3000-2500 

5.264 

/ 

/ 

4 

99 

Georgiet 

1 979 


Kanlige^it 

2500-2000 

8.486 

767 

33 

/ 

188 

Benecke 

2012 


Sum 


77.963 

7.780 

268 

5 2 

t -735 



Tab. 2 | Sites chosen for preliminary comparative analysis. 


For a first impression six sites from Thrace have been chosen. They provide first or at least 
second dass data and cover three millennia (Tab.JIJ. In the following graphs the sites are 
grouped in chronological order from older (left) to younger (right) periods (Figs. @0' 
The picture evolving can be summarised as follows. In the 6th and 5th mill. BC, the 
frequency of game is rather variable, ranging between 15% in the material from Karanovo 
11,25-30% in A§agi Pinar and less than 5% in Drama (Fig.jöJi.For A^agi Pinar acontinuous 
decline through the subsequent layers can be observed. The 3rd millennium sites of Ezero 
and Kanlige^it contain less than 10% hunted animals. In general, the amount of game 
seems to be reduced over the millennia. 

Within the domestic stock we see the abundance of cattle rising from the 6th to the 
5th millennium, staying high in 3rd millennium Ezero and dropping down in Kanlige<pt 
(Fig.^l. The frequency of ovicaprids declines constantly, with a small peak at Kanlige^it 
(Fig.^l.The quantity of pigs remains low (< 15%) over the entire sequence except at Ezero 
and Kanlige^it where a considerable increase can be observed (Fig. [9]). Sheep dominate 
over goat in all assemblages (Fig. 101. 

As far as the age profiles of sheep/goat are concerned, all assemblages display a gen- 
erally high number of specimens older than 24 months. Flowever, a different pattern 
becomes visible in Kanlige^it and in Drama where the frequencies of mature individuals 
with medium-worn permanent teeth are considerably higher than in Apgi Pinar (Fig. 


11 


The pattern corresponds well with the sex profile (Fig. 121. While ewes comprise regularly 
more than two-thirds of the flock in Neolithic and Chalcolithic assemblages, the males 
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Ratio Domestic Stock : Game (Artiodactyla) 
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Fig. 6 | Ratio between domestic stock and game through the millennia. 
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Fig. 7 | Thrace. Frequency of domestic stock through the millennia: Bos. Grey: 6th milk BC, blue: 5th milk 
BC, yellow: 3rd milk BC. 


exceed 50 % in Kanligeipt. It may be surprising, that 5th millennium Drama also yields a 
high number of individuals with worn teeth (older than two years) while the number of 
males stays as low as in A^agi Pinar. 


The increase in the withers height of sheep in Early Bronze Age Ezero (Fig. [13J is quite 
remarkable, although only four values have been gathered. For other sites, too, the quantity 
of data related to withers height is much too low for any solid interpretation. A more 
reliable basis can be taken from LSI-values (Fig. 141. Flere, the sheep of Bronze Age Ezero 


and Kanligeipt are more heavily built compared to those of the 6th and 5th millennium 
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Percentage Ovis / Capra 



site • sub-unit (n) 


Fig. 8 | Thrace. Frequency of domestic stock through the millennia: Ovis/Capra. Grey: 6th milk BC, blue: 
5th milk BC, yellow: 3rd milk BC. 


Percentage Sus 



site • sub-unit (n) 


Fig. 9 | Thrace. Frequency of domestic stock through the millennia: Sus. Grey: 6th milk BC, blue: 5th milk 
BC, yellow: 3rd milk BC. 


sites, especially Drama. Interestingly the size of the sheep in A^agi Pinar increases slightly 
but continuously from AP 5 to AP 2. Equally indicative is the increase in the size variations 
from the Neolithic/Chalcolithic to the Bronze Age visible in the ränge of the ioth-90th 
percentiles (ränge of 80% of all data) as well as in the maximum ranges. The only site with 
comparable strongly built sheep and a broad size ränge is Early Neolithic Karanovo. This 
may be interpreted as representing early imported sheep that were still closer to the size 
ränge of Anatolian wild sheep. 
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Ratio Ovis : Capra 



sites • sub-units 

Fig. 10 | Ratio of sheep vs. goat through the millennia. 
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Age Distribution Ovis by Dentition 
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Fig. 11 | Sheep/goat (mostly sheep, cf. Fig. 7): age distribution by dentition (after Hüster 1990 65). 


The economic development in Thrace can be characterised as follows: there is some 
change in the sheep husbandry of Kanlige^it (2570-2020 cal BC), demonstrated from a 
comparably high number of adult and mature individuals and of males (and castrates?), an 
increase in the Variation of size and body shape. This meets the expectation for a specific 
strategy in herding and thus, a pattem of wool exploitation. Ezero (ca. 3000-2500 BC) 
may pinpoint the beginning of an economic change, too, as reflected from the increase 
of body size and stoutness. Unfortunately, there are no age and sex data available and the 
evidence remains debatable. As has already been mentioned, mixed strategies focussing 
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Ratio Female : Male 
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Fig. 12 | Sheep. Ratio females vs. males in different time slices. 


on meat and milk are not easy to prove from the osteological record. Drama, for example, 
would in a way be in accordance with milk exploitation (culling of relatively many young 
and rather old animals). One has to consider that strategies practised within the same 
period of time might differ from region to region, depending on local environmental 
conditions and the skill of the people involved. Also difficult to assess is the amount of 
taphonomic loss that might bias each hone assemblage differently, in particular if we aim 
at a comparison over larger areas. We have to accept that we never see the full picture. 
However, it will be a matter of accumulating information to try to get a handle on the 
sequence of events that led to the keeping of woolly sheep in Europe. Only then may we 
decide if H. Greenfield 133 was right when he proclaimed for the central Balkans that “the 
period that shows the most significant shift in the [slaughter] profiles is the Early Bronze 
Age” This could hold true for Thrace, too. 

For the Near East the research Situation is in at least some ways dissimilar to that in 
southeastern Europe. There are more sites with large hone assemblages, most of them well 
analysed and published in detail. Furthermore, the number of teil sites with long Strati¬ 
graphie sequences is considerable. They allow a better monitoring of intra-site changes. 
The comparison of Near Eastern and European sites will offer a promising avenue for 
interesting results on the history of the woolly sheep. 

These first preliminary results of the archaeozoological part of the project have been 
chosen to illustrate the kind of results we hope to achieve. Equally promising are pre¬ 
liminary metric analyses of spindle whorls, both in Southeastern Europe and the Near 
East. As has been pointed out above, the interdisciplinary project will not provide direct 
proofs for the first processing of sheep wool in different regions and periods of Europe 
and the Near East, which will only be available if future palaeogenetic research identifies 
the growth of fleece. The projects’ objective, however, is to collect and compare available 
evidence from different disciplines on a large geographical and time scale.This large-scale 
multiproxy approach is expected to provide an enhanced temporal and spatial resolution 
for the indirect evidence attainable from published and unpublished sources. In this large- 


133 Greenfield 


2005 


28. 
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Withers height Ovis 
Thrace, 6th-3rd mill. BC 



Fig. 13 | Thrace. Sheep. Box-plot of withers height; box = distance 25th~75th quartile with median (black 
line), whiskers = distance ioth-90th percentile, black dots = outliers, red line = mean value (FBZ = Early 
Bronze Age). 


scale approach, the dynamics and effects of animal fibre production can be expected to 
become better visible and intelligible. 
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LSI-values of sheep bones 
Thrace, 6th-3rd mill. BC 
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CD 
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Fig. 14 | Thrace. Sheep. Box-plot of LSI-values; box = distance 25th~5th quartile with median (black line), 
whiskers = distance ioth-cjoth percentile, black dots = outliers, red line = mean value (FBZ = Early Bronze 
Age). 
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The Coming of Iron in a Comparative 
Perspective 


The paper deals with the introduction of iron as a new raw material in the transition 
period between the outgoing Bronze Age and the Early Iron Age. Objective of the paper 
is to introduce the interdisciplinary research group A5: Iron as a new raw material of 
the Excellence Cluster Topoi. The Formation and Transformation of Space and Knowledge in 
Ancient Civilizations. After a short overview of the history of the spread of iron technology 
after the decline of the Hittite empire, the central research categories of the group: space, 
knowledge, innovation and resource are introduced. The interdisciplinary composition 
of the group enables the integration of different methodological approaches from the 
archaeological Sciences, ancient oriental studies and physical geography. Furthermore the 
spatio - temporal potentials and limitations of the single disciplinary methodological 
approaches are discussed and a brief overview of the regions under investigation is given. 
The introduction of iron as a new raw material is in detail presented in the light of two 
case study regions: the Ancient Orient and the Teltow region. 

Iron Age; innovation; knowledge transfer; iron smelting. 


i Introduction 

Each year, over 1.5 million tons 1 of Steel are produced worldwide, making it one of the 
most important raw materials. Characterized by its hardness, Steel can be formed into 
any shape and - if treated properly - is highly durable. These characteristics make iron 
an ideal raw material for a diverse ränge of products. The discovery of iron ore, the de¬ 
velopment of smelting technology and the establishment, transfer and perception of this 
innovation through space and time, is of historical significance and has been investigated 
since November 2012 within the framework of the research group A-5 Iron as a raw material 
of the Excellence Cluster Topoi. The Formation and Transformation of Space and Knoivledge in 
Ancient Civilizations. 

The live case studies of the group are situated in different regions between the ancient 
Near East in the south and the Baltic coast in the north (Fig. [ij and are based on a wide 
ränge of different sources and materials, starting from the Hittite cuneiform to purely 
material sources of the Central European Iron Age. The interdisciplinary methodological 
approach of the group allows the incorporation of different sources and methods. Thus 
different aspects of the new technology, from detailed information on the development 
of prices for iron from the ancient Near East to broad insights in the technical process 
and its improvements, can be taken into account. This comparative research strategy ap- 
pears to be most promising as it brings similarities and differences in the innovation 
and diffusion process to light and enables the identification of cultural, social and spatial 
foundations underlying individual processes in the respective region. Particular attention 
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is paid to human-environmental interactions related to iron production. Consequently, 
spatial patterns of production sites and centres are also under investigation as possible 
impacts of intensive iron smelting on the landscape and metallurgical analysis, enabling a 
characterization of the quality of the exploited ores and processed iron slags and objects. 



10°E 20°E 30°E 

Fig. 1 | Location of the research regions of the research group A-5 Iron as a raiv material. The triangles mark 
the centre of the region of interest. Alphanumeric Codes identify the research projects as follows A-5-1: 
Teltow, A-5-2: Silesia and Southern Harz Forelands, A-5-3: Near East, A-5-4: Populonia, A-5-5: Baltic region. 


2 The coming of iron - a brief overview of the state of research 

The production of malleable iron from terrestrial iron ores was preceded in the Near 
East by a long period, beginning in the 4th millennium BC, which was characterised by a 
sporadic use of meteoric iron, 2 which can in general be distinguished from terrestrial iron 
by its high nickel content. 3 At the same time, there is also evidence that use may have been 
made of telluric iron, which admittedly occurs only rarely in nature. 4 The first millennia 
of iron usage were characterized by the production of various ornamental objects 5 and 
dagger blades, which can be regarded as luxury objects and Status Symbols. 6 

The smelting of terrestrial iron ores in Anatolia dates back to the 2nd millennium BC. 
Apart from a few iron finds, evidence of these beginnings is found primarily in written 
sources. 7 It is highly probable that a decisive role in the discovery and development of 
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this new technology was played by well-established copper-ore smelting. 8 After a period 
of apparently insignificant production, iron developed in the second half of the 2nd mil- 
lennium BC in this region from a prestige product to a commonly utilized raw material 
for various metal products. 9 Interestingly enough, there are no known finds of technical 
installations for iron-ore smelting from this early period of iron production. 10 

Towards the end of the 2nd millennium BC, following the collapse of the Hittite 
Empire, iron objects also begin to emerge in neighbouring regions, indicating an accel- 
erated spread of iron metallurgy. 11 In Georgia and the Levante, archaeological findings, 
in particular furnaces, date the arrival of this new technology to the ioth Century BC. 12 
The first iron objects reached Europe in the i3th Century BC via the Balkan peninsula, 
the Black Sea and the Caucasus. 13 For centuries this would remain a matter of individual 
imports, with iron objects functioning exclusively as luxury items. 

The subsequent spread of iron smelting in Europe is currently quite difficult to inves- 
tigate as a whole, because the state of research varies greatly from region to region. It is 
relatively certain that knowledge of iron metallurgy began to reach the Iberian and Italian 
peninsulas from the eastern Mediterranean region in the ioth to 9th Century BC. 14 In the 
7th to 6th Century the Etruscans started to exploit the ore deposits on the island of Elba, a 
process that would not attain industrial dimensions until the 4th Century BC. 15 Possibly 
very early dates, which are of use in consolidating the picture of the beginnings of iron 
smelting, are meanwhile to be found in Spain. 16 

Whereas the earliest iron objects can clearly be shown to have reached Central Europe 
via the Balkans, 17 the ways in which knowledge of iron metallurgy reached this region are 
significantly harder to trace and remain largely hypothetical. 18 Extensive research by G. 
Gassmann indicates that people from the Latene culture were already smelting iron on 
a large scale in the northern Black Forest in the 5th Century BC; 19 also in France early 
iron production can be dated back to the Late Elallstatt/Early Latene period. 20 Smelting 
slag and bloomeries from Brandenburg 21 and Jütland 22 also date to this period. Iron 
production from the 4th to 3rd Century BC has been proven for East Yorkshire in north- 
western England. 23 Iron smelting was therefore already widely distributed throughout the 
region north of the Alps by the early Latene period. 

E. Eljärthner-EIoldar postulates that iron smelting began in Sweden in around 1000 
BC, i.e. during the Bronze Age. 24 Elowever, some researchers take a critical view of this 
thesis. 25 At present, it can only be established with certainty that iron smelting took place 
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in Sweden as early as the 4th Century BC. In Eastern Europe, a detailed overview of the 
Situation is, for various reasons, almost impossible . 26 

From the highly selective nature of this portrait it follows that when conducting a 
large-scale assessment of the iron-smelting innovation process a strategy of comparative 
research focusing on individual, thoroughly studied regions is currently preferable to an 
attempt at devising an overall picture. This also means that up to now it has been difficult 
to distinguish regions and cultures with a high and low willingness to adopt innovations 
and new technologies, as the lack of evidence might merely represent the state of research. 


3 Central research categories 

The analysis of the diffusion of iron smelting technology in the different study areas of 
the research group is guided and Consolidated following four major categories, which 
can be summarized by the keywords: space, knowledge, innovation and resource. In the 
following the concepts behind the individual terms will be highlighted more in detail. 


3.1 Space 

Space in its different scales and dimensions is an important category for analyzing and 
understanding the introduction of iron production. It is understood as a dynamic entity 
that integrates human production of space as a result of economic, political, social and 
cultural circumstances as well as physical space. 

Iron production takes place in physical space. Natural resources - iron ore, clay, water 
and wood - are part of the natural environment and their usage changes the perception 
of it. Workshops, Settlements and production centres are positioned in the landscape, and 
the landscape potential is used for transporting and exchanging iron. Iron production 
creates and transforms social space, while iron exchange takes place in economic space. 
The reconstruction of these spaces and spatial relationships is of major importance for 
the work of the group. Different scales have to be taken into consideration, from the 
spatial Organization of a small workshop to large distribution areas of production centres, 
from the development of social and political space on a micro- and meso-scale up to the 
emergence of interregional spatial Systems. 

The fact that we are dealing with the human appropriation of natural resources points 
to the need for a holistic definition of space that allows the integration of natural environ¬ 
mental characteristics,since the world is constituted of hybrid 27 elements: consequently, it 
is not possible to assign them to a definite dass called ‘human’ or ‘environment! Accord- 
ingly, the dichotomy between these classes is not able to answer questions concerning 
humans atid the environment, in our case the effects of iron utilization on cultural and 
societal concerns. 28 The concept of landscape archaeology, as outlined by Meier 29 , inte¬ 
grates both aspects since it concentrates on the social construction of space, though it does 
not disregard the role of natural environmental characteristics in this process. 
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3.2 Knowledge 

The history of the invention, innovation and distribution of the technology used for 
iron production cannot be understood without investigating the specific knowledge that 
was generated and transferred in these processes. Much of this knowledge has a clear 
connection to space: where to find the raw materials, how to lay out a workshop, on which 
routes to transport and with whom to exchange the iron. 

For the specific process of iron smelting, technological knowledge is of high impor- 
tance. In this regard, a differentiation between explicit and implicit knowledge is not very 
promising. Even though written sources on the iron production process are lacking for 
most periods, this does not necessarily mean that this knowledge was not explicit - there 
are other media available for storing and handing over knowledge. It appears more mean- 
ingful to apply the concept of recipes: actual formulas that describe the different Steps 
of a process. Who knew these recipes? Who had access to the knowledge, and by which 
mechanisms was it transferred to other groups, regions and cultures? Was it necessary 
to know the whole recipe or was it possible and likely that rudimental knowledge was 
enough to reproduce the process? How is that connected to the fact that the distribution 
of iron production offen lead to minor innovations in the technique? How did this further 
development occur? Was it by chance or do we have to assume that structured experiments 
were conducted in order to improve the technology? 

Obviously, in all regions that adopted the technology of iron production, iron objects 
and also smithing was known before the production was introduced; knowledge transfer 
clearly occurred as a process, and not as an event. 


3.3 Innovation 

What’s new? The process of innovation and its diffusion has become an important topic 
in archaeological research, especially since the end of the last Century. 30 

In the following we would like to understand innovation after a definition of Braun- 
Thürmann, who defined material and symbolic artefacts, which are perceived as novel 
and experienced as improvement as an innovation. 31 As far as we know up to now the 
major innovation, the invention of iron smelting techniques took place in Anatolia and 
was distributed from there into the Old World. The research group focusses on the specific 
course of this diffusion process in selected regions. In our point of view this process was 
accompanied by minor innovations, technical modifications that helped to adopt the 
chaine operatoire to local conditions. The spread of iron production can only be understood 
by considering the distribution as well as accompanying minor innovation. 

However, which processes trigger an innovation and its diffusion? Different models 
like the one by E. M. Rogers’ 32 try to answer this question based on the observation of 
modern day societies for which manifold empirical data can be generated. In contrast 
to this, our knowledge of ancient societies is quite incomplete and selective, but never- 
theless, this model, with its five stages of the adoption process, 33 can also provide possible 
explanations for archaeologists. For instance Roger’s observation of a relatively small early 
adopter group which Stands at the beginning of an innovation process can be correlated 
with the observation that early iron objects are generally found in an elite context. 34 
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Another question we are focussing on is: why were innovations taken over by different 
societies? That innovations are not abruptly disseminated and / or are used spaciously is 
related to the fact that technological progress requires not only the pure will to innovate, 
but also the appropriate social conditions 35 and fundamentally personal communication 
and / or interaction (cultural contacts) 36 . Many types of convergence between individuals 
from different communities and groups - equal technological skills 37 , the same social 
Position or maybe political consensus 38 - seem to be basic conditions for the diffusion of 
innovations. Thus, the diffusion and / or technological transfer of iron smelting were not 
necessarily a superordinate process between two archaeological cultures (Fig.JI]). 




Fig. 2 | Innovation diffusion 
and technology transfer as 
intercultural superordinated 
process (left) and at the personal 
agent level (right) in the case of 
the introduction of iron 
production in the Late Iron Age 
Przeworsk culture. 


Which innovation will be accepted is also based on selection processes whereby technical 
and ideological interests play an important part. 39 In addition to the resources (e.g. iron 
ore) of a particular landscape, which form the basic natural conditions, all the above- 
mentioned socio-cultural factors contribute to a certain degree to the technology transfer 
(Fig# In some regions, if all these criteria come together, in the best case “innovative 
milieus” 40 can emerge. These spaces are characterized by a high degree of dynamic inter¬ 
action and communication between different actors. However, the temporal existence of 
such milieus may be relatively short. 41 In a long time perspective, so-called ‘innovation 
spaces’ and/or ‘advantage landscapes’ might emerge in which knowledge and skills are 
adopted faster than in other regions. 42 
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Innovation research differentiates between linear and nonlinear models when explain- 
ing socio-technological change. Linear models are formed by two ideal-typical theories. 
Both “describe the course as a directed cause-effect sequence” 43 The technological boost 
model assumes that the proposal of a new technology acts as the driving force of social- 
technological change. 44 A social demand caused by ‘market signals’ motivates producers 
to develop innovations. The demand pull model on the other side is predestined to explain 
improvement innovations. 45 

But none of the models alone can provide a satisfactory explanation for the emergence 
of innovations. Or as Rogers put it: “Does a need precede knowledge of a new idea, or does 
knowledge of an innovation create a need for that new idea? Perhaps this is a chicken-or- 
egg problem” 46 .Thus, there is a necessity for a regeneration of both aspects resulting in a 
non-linear model which allows a more general and holistic view (Fig.J^J. 
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Fig. 3 | Recursive linkage of innovation models and some aspects which can influence the adoption process 
of an innovation. 


Demand pull can occur after coming into contact with iron objects from trade, as presents 
or maybe in wars. The technological boost is also based on cultural contacts which can 
entail the introduction of a new technology. 

Altogether we are dealing with the adaption of a new technology and its adjustment 
to local conditions and tradition. These specific processes become visible in minor inno¬ 
vations - be it in the context of the exploitation of the iron ore, the supply with fuel, the 
technical outlay of the furnaces or the strategies to process the iron bloom. 47 The general 
adaptions of the new technology together with these minor transformations describe the 
appropriation process of the innovation. It is always socially embedded: a society must 
be willing to take over a new technology and a new technology must fit to the demands, 
needs and values of a society. It is of high interest to observe in how far innovation changes 
society and in how far society is changed by innovation. 


3.4 Resources 

The earth consists of different biotic and abiotic materials that can be summarized as 
total stock. 48 Once a part of the total stock is perceived by humans as being valuable in 
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Order to satisfy needs such as food, shelter, warmth, transportation, tools etc. and / or is 
in another way of beneficial use, it is defined as natural resource. Consequently the term 
natural resource is culturally bound. In the Bronze Age, copper and tin were important 
minerogenic resources since they were needed to produce bronze, while the meaning of 
iron deposits was negligible. It was only with a change in the assessment of iron ores as a 
geological reserve that they became a natural resource of economic significance. 49 

Analyzing the exploitation and processing of natural resources in ancient times in 
general and in the example of iron ores as the upcoming new raw material of the outgoing 
Bronze Age in particular helps to enhance our understanding of a) the required knowl- 
edge for the identification of iron ore deposits, b) strategies for their exploitation and c) 
social, cultural and ritual implications of their management. 50 In general, the following 
natural resources are required for iron production: a) loam for the reconstruction of 
furnaces, b) water for cleaning the (bog iron) ores, c) fuel in the form of wood and/or 
charcoal and d) iron ores. Since the latter two have a special significance for iron smelting, 
they will be briefly introduced in greater detail below. 


3.4.1 Iron ores as a natural resource for iron production 

The geochemical composition of the crust of the earth is a result of endogenous and 
exogenous geological processes. In general, these processes lead to a homogeneous compo¬ 
sition of the crust of the earth. Contrastingly, spots with higher concentrations of specific 
elements are rare and are called deposits when their exploitation under the technological 
state of the art is profitable. Beside oxygen (46%), Silicon (28%) and aluminium (8%), iron 
(6%) is the fourth most abundant element in the composition of the terrestrial crust. 51 

Today, exploitation of iron deposits is profitable when their iron content reaches 
50%. 52 In prehistory, early metallurgists avoided exploiting ores that contained less than 
55-60 % iron. 53 Iron ores can be differentiated according to their mineralogical com¬ 
position. Among the nearly 400 iron minerals, only the following are of economic rele- 
vance: magnetite (Fe304), hematite (Fe2C>3), siderite (FeCOs), pyrite (FeS2) and goethite 
(FeOOH). 54 Regarding the chemical formula of the minerals, it is obvious that their iron 
content differs. Magnetite has an iron content of 72%, while the content of pyrite totals 
approx. 46°/ o . 55 Pure iron deposits are rare. They develop when volcanic activities affect 
lignite deposits and iron minerals are reduced to pure iron. Such deposits can be found for 
instance near the tertiary volcano Bühl (near Kassel,Germany). Iron deposits can be found 
in magmatic and sedimentary rocks, while more than 3/4 of present day iron deposits are 
of sedimentary origin. The hematite deposits on the island of Elba are an example of iron 
deposits of magmatic origin. 56 

One of the youngest iron deposits in geological terms, the so-called ‘bog iron ores’ 
(Fig .Q, had a special meaning for the early prehistoric iron smelters in northern central 
Europe, since they occur near the subsurface in a region in which iron gangue minerals 
from geological rock formations are lacking. Using sounding sticks, these deposits were 
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easy to detect and afterwards to exploit. 57 Bog iron ores are a terrestrial accumuladon of 
iron minerals, which develop in hydromorphic, structureless gleyic soils of river valleys 
and fens with continuously high groundwater levels. 58 Precondition for the formation 
of these deposits is an inflow of ferrous groundwater. The soluted iron is transported by 
capillary ascent to the groundwater fluctuation zone where it precipitates. 59 

Düring early prehistory, the demand for iron ore was mainly satisfied on the base of a 
surface near exploitation of iron deposits. 60 


3.4.2 Fuel as a natural resource for iron production 

Since coke was unknown in prehistory, charcoal was predominantly used to operate the 
furnaces. On the base of smelting experiments and archaeological finds and findings a fuel 
to bloom ratio of 1:8, respectively 1:10 has been calculated. 61 Thus, in order to produce 
one kilogram of iron, 8-10 kilograms of charcoal were needed. 62 The importance of fuel 
is illustrated by one of the early prehistoric centres of iron industry in the Mediterranean, 
Populonia, as it is assumed that iron production shifted from Elba to the Italian west coast 
after the island has been almost entirely deforested. 63 



Fig. 4 | Bog iron ore excavated 
in the Malxe lowlands near 
Heinersbrück (Spree-Neisse 
region). Below the field 
horizon, the bog iron ore banks 
were still 20 cm thick. 


4 Projects, methodological approaches and materials 

All case studies focus on the first incidence of iron smelting in the respective study 
areas: the ancient Near East (project A-5-3), the northern Tyrrhenian Sea with the islands 
Sardinia, Elba and Populonia (project A-5-4), present-day Silesia (project A-5-2), the region 
of the Teltow to the south of Berlin (project A-5-1), and the eastern Baltic region (project 
A- 5 - 5 ) (Rg .0 . In doing so, the prevailing societal framework during the introduction of 
the innovation of iron smelting, its effects on social and economic structures and on the 
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environment are taken into account, as are technological processes of the chaine operatoire 
and their advancement. 

For each case study, the spatiotemporal availability of sources determines the ränge of 
possible given evidence for the introduction of iron smelting. We perceive these regional 
differences as a challenge, which helps us to expand the spectrum of research questions 
for the research group as a whole and to develop a corporate analysis framework. On the 
basis of this comparative approach, central development trajectories are identified and 
discussed against the background of the respective cultural conditions of the case study 
area and are afterwards compared on a cross-regional scale. 


4.1 Projects 

The most north-easterly study area is located on the coast of the Baltic region (project A-5- 
5). Düring the entire Iron Age this area was characterised by the occurrence of weapons, 
tools and objects made out of iron. 64 However, little research has so far been conducted on 
the question of whether these objects derived from local raw materials, or whether the raw 
materials were imports from other regions around the Baltic coast. While focussing on this 
research desideratum, the project carries out fundamental research on the reconstruction 
of the development of a local iron production in the Baltic region. 

The early knowledge of iron smelting in the Przeworsk culture is investigated by ap- 
plying a comparative approach in their primary population area of present-day Silesia and 
the Southern foreland of the Flarz Mountains, to which people from the Przeworsk culture 
migrated in the 2nd and early ist Century BC, with a focus on innovation, migration and 
cultural transformation (project A-5-2). The project aims to answer questions like: Flow 
is the mining and smelting of iron organized? What exact technologies are used? From a 
landscape archaeological perspective, the resource potential is analysed with a focus on 
an assessment of the quality of the smelted iron ore. Furthermore effects of iron smelting 
on the landscape are investigated. 

The postulated dislocation of the iron smelting sites in the Northern Tyrrhenian Sea 
is investigated with a special focus on the impacts of iron production on the environment 
(forest Clearing, air pollutionj.Thus, project A-5-4focuses on one of the important ancient 
industrial centres of iron production of the Mediterranean: the islands of Elba and 
Sardinia as well as the ancient city of Populonia, located on the Italian mainland. 

The remaining two case study regions are located in the former first Flittite empire 
(A-5-3) and from the Teltow region south of Berlin and will be introduced more in detail 
in chapterj^] 

The integration of different methodological approaches from archaeology, ancient 
oriental studies and physical geography enables the research group to incorporate dif¬ 
ferent materials: archaeological finds and findings (e.g. slags, furnaces, iron objects etc.), 
ancient sources, sedimentological and/or environmental proxy data as well as metallur- 
gical analysis. Anyway, the availability of materials is highly dependent on the location 
of study areas and the period under investigation. While in the Mediterranean, literary 
sources of relevance date back to the 2nd millennium BC, visual or written records that 
could offer insights into the structure of iron metallurgy are lacking in Central Europe 
for the respective period. Sources of this kind do not emerge until the Early Middle Ages 
in the region north of the Alps, meaning that research on the preceding period of over a 
thousand years is reliant upon the interpretation of material remains. 
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Nevertheless, the methodological approaches differ from study region to study region, 
and the interdisciplinary composition of the group has proven to be tremendously valu- 
able for the development of a corporate analysis framework and of research questions. 

Below, the methodological approaches and materials of the individual disciplines and 
their specific chances and challenges analyzing the introduction of iron smelting to an 
area are presented. 


4.2 Methodology and materials 
4.2.1 Central Europe 

In Central Europe, research on the introduction of the innovation of iron smelting is 
based on the interpretation of material remains. Foremost among these are the finished 
iron products. The earliest iron finds do not only indicate knowledge of the new metal; in 
some cases their typology can indicate their provenance. Besides traditional metallurgical 
analysis, 65 the newly applied method of Osmium isotope analysis 66 opens up new poten¬ 
tial for the identification of the distribution patterns of iron objects. Conclusions can also 
be drawn from the iron objects regarding forging techniques and, in some cases, regional 
production. The latter can be seen as an indicator of the growing implementation of the 
innovation of iron. 67 

Evidence of iron trade and iron imports that may have preceded independent iron 
production is for instance provided by finds of bar iron. These, too, can help to clarify 
questions concerning the provenience of early iron, and make it possible to identify trade 
Systems and economic spaces. 

With regard to iron smelting, the greatest potential is offered by production waste 
such as slag and the remains of production installations, especially bloomeries. These 
provide not only unambiguous evidence of the existence of local iron production, but 
also information on numerous details such as which raw materials were used and what 
course the process followed. Furthermore, slag quantities also allow inferences to be 
drawn regarding production capacities.In this context,it is essential that researchers apply 
a combination of archaeological and natural Science methods. 68 

Inferences regarding whether Organization of iron production was centralized or 
decentralized can be drawn from the location of production facilities in relation to 
Settlements and the number and distribution of iron smelting sites within a region. 
Both forms of Organization are closely connected with the respective economic and social 
structures and are based on different approaches in using available resources. 

Grave finds constitute another important type of source in connection with early 
iron metallurgy. For example, iron slag and chunks of bog iron ore from Early Iron 
Age graves in northern Germany can be evaluated as evidence of early knowledge of 
the raw material used in iron production and of corresponding usage of that material. 
In addition, later graves from this region contain blacksmith tools of which hardly any 
other evidence has survived. Certain methodological reservations notwithstanding, these 
so-called ‘blacksmith graves’ enable inferences to be drawn regarding the social Status of 
metallurgy. 69 
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Knowledge of the social position of blacksmiths and of how iron smelting and pro- 
cessing were organized can also be obtained by means of ethnological parallels. Especially 
with regard to the spread of a new technology, it is of great importance to determine 
how the acquisition and mediation of knowledge and skills took place. Knowledge 
obtained by means of experimental archaeology can also make valuable contributions to 
the research; the results of bloomery experiments are of great help for the interpretation 
of archaeological finds and findings. 


4.2.2 Ancient Mediterranean 

The ancient Mediterranean presents a slightly different picture compared to northern 
Europe (supra), since texts and iconographical sources can be added to the archaeological 
contexts for dealing with the manufacture and use of iron and products made of iron, at 
least from the 8th Century BC onwards 70 . For previous periods, the Situation is comparable 
to the one in central and northern Europe. For instance, already during the Mycenaean 
period, and more specifically between the i6th and i3th centuries BC, small objects 
made of iron or containing iron parts have been found in Greece 71 . For various reasons, 
a connection with Anatolia seems plausible (cf. supra), but no explicit textual sources can 
help to strengthen this assumption for this period. The first finds of iron slag and ingots 
have been observed for the transitional period from the late Bronze Age to the Iron Age, 
namely within the later uth Century BC, indicating metallurgical activity during the so- 
called ‘dark ages! Interestingly, iron is also present in the two main examples of early Greek 
poetry and literature, the Iliad and the Odyssey respectively. While in the Iliad, an iron disc 
is given as a sports tool and as a winner’s prize during games organized by Achilleus (II. 
23, 825ff), in the Odyssey the technique of hardening iron in water is mentioned when 
comparing the penetration of the wooden beam into Polyphemus’ eye with a red-hot 
iron tool held in water (Od. 9, 391-394). Since it is commonly assumed that the Iliad 
is slightly earlier than the Odyssey, one could interpret the two passages as an evolution 
from imported iron objects that had a special value due to the “stränge” and rare material 
towards smelting and the production of iron objects in Greece. Flowever, the problem 
with a more precise Statement consists in the construction of the Iliad and the Odyssey, 
i.e. the assumption that both texts contain earlier elements that may go back to the late 
Bronze Age and the transitional period (‘dark ages’), and were preserved over generations 
in the form of‘oral poetry’until they were written down (probably) during the 8th Century 
BC 72 . In any case, the techniques of smelting and working iron can be assumed for the 
geometric period (ca. 900-700 BC), as has been confirmed, besides archaeological finds, by 
a passage in Flesiod’s Theogony (862 et seqq.), where the smelting of iron by Flephaistos’ 
force (= fire) is given as a metaphor. From the archaic period (ca. 700-490/80), we also know 
of some depictions of blacksmiths and their workshops, mainly from Athenian painted 
pottery. 73 


4.2.3 Anatolia 

For a reconstruction of the role of iron in Anatolia during the 2nd millennium BC, both 
archaeological and literary sources are available, a fortunate Situation that allows us to 
compare different types of data. 
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The literary sources consist of clay tablets written in cuneiform writing and different 
languages: Akkadian, Hittite, Hurrian, and Hattian. The places where they were found in- 
clude Anatolia, with most documents coming from the Hittite Capital Hattusa/Bogazköy, 
Syria (in particular the archives of Ugarit, Emar, Qatna, and Mari), and Egypt (the Teil ei 
Amarna archive). Iron appears in texts of different typologies: for the Old Assyrian Period 
(ca. 1950-1700 BC), documents written for commercial purposes are mainly preserved, 
while for the Hittite Period (ca. 1650-1200 BC), iron is mentioned in a wide ränge of texts, 
primarily rituals, festival texts, cult inventories and inventories of goods. 

The archaeological finds consist of iron objects and fragments recovered from many 
Anatolian and Syrian sites, whose number increases considerably with the beginning of 
the Iron Age. 74 The recovery of iron slag, when associated with remains of buildings, is 
useful for identifying the existence of metal workshops. 

A significant discrepancy between archaeological and written evidence has to be 
noted, as both the amount and the typologies of the objects mentioned by the texts do 
in many aspects not match with those that were actually recovered. 75 Such a Situation 
is at least partially due to the habit of recycling metals in antiquity that prevented the 
survival of many objects (for instance, statuettes of persons and animals), whose existence 
is conversely attested by the written documents. 


4.2.4 Landscape archaeology 

The earliest example of global atmospheric pollution is related to copper production 
in the Bronze Age, as increases in lead concentrations in the inland ice of Greenland 
show. 76 Contrastingly, the smelting and processing of iron and other non-ferrous metals 
contribute only to a minor degree to an increased release of lead and other heavy metals 
into the atmosphere. 77 Nevertheless, (semi)terrestrial archives such as bogs,soils, colluvial 
and alluvial Sediments in the areas around iron smelting sites are suitable for tracing 
environmental pollution as a result of early iron metallurgy. 78 Analysing such archives 
applying methods from geoscience may allow deriving additional information on the 
timing and scale of iron mining and smelting in the past. 79 

Ancient smelting and processing locations can also be regarded as abandoned, po- 
tentially polluted sites. From this perspective, an identification and quantification of the 
pollutants in the shallow subsurface in the areas around these locations is of interest. 
This kind of analysis also helps to enhance our understanding of the long-term reaction 
of heavy metals in the subsurface. The derived information is also of relevance for the 
present day management of polluted sites. 

The analysis of the resource potential of a region is also of relevance from a land- 
scape archaeological perspective. This aspect comprises the development of geostatistical 
approaches in order to detect suitable areas for the formation of bog iron ores, and the 
geochemical characterization of ores and slags in order to identify source areas of the ores 
and to derive information about technological implications of the smelting process and 
the quality of the smelted ores. 

Landscape archaeological research also contributes to a better understanding of the 
site formation processes. By mapping and quantifying Sediment dynamics, the influence 
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of erosion on the Conservation of Settlements and smelting sites can be determined in 
order to support the interpretation of archaeological evidence. 


5 Iron as a raw material in the light of two case studies under 
investigation 

To give a closer insight in the work of the group, two case studies will now be presented 
in greater detail. 


5.1 Towards the Iron Age: a case study on the cultural history 
meaning of iron in the Ancient Orient 

The project focuses on the cultural, economic and social role of iron in the Ancient Near 
East during the Late Bronze Age and the first centuries of the Iron Age, with particular 
attention paid to the evidence coming from the Hittite Anatolia. 

The choice of Anatolia as area of investigation is primarily due to its richness in iron 
deposits, which are distributed over the entire territory. 80 Such richness, combined with 
the numerous mentions of iron objects in the Hittite texts, offen led scholars to assume 
that the Hittites’ military successes, which allowed them to ascend to the Status of a great 
power in the Ancient Near East, were due to privileged access to iron deposits and to 
a distinctive mastery of iron-working technologies. Additionally, the famous letter KBo 
1.14, where the Hittite king Hattusili III refuses to ship some “good iron” to his Assyrian 
counterpart, 81 has been interpreted as a piece of evidence for a sort of monopoly exercised 
by the Hittites over the production of this precious metal. 

Although such views are no longer taken for granted, 82 it cannot be denied that iron 
objects are offen mentioned in texts composed during the Hittite period, i.e. before the 
beginning of the Iron Age. The project aims to reappraise the evidence about iron in 
Anatolia during the 2nd millennium according to a diachronic perspective, with the dual 
goal of establishing how the role of this metal changed and determining the circumstances 
that led to a sudden development of the iron industry from the end of the I3th Century, 
when the Hittite Empire collapsed, onwards. 


5.1,1 Methodology and previous studies 

As already mentioned, both archaeological and written evidence is taken into account in 
this project in order to gain a more complete overview on the topic, compared with the 
previous studies that basically focused on one single kind of source. The investigation is 
not limited to the Hittite period, but also includes the previous historical phase, the Old 
Assyrian Colony Period, during which central Anatolia was divided into small kingdoms 
and had not yet reached a political unity; it has in fact to be observed that many aspects 
concerning the use and role of iron, especially during the first centuries of Hittite history, 
can be better understood in light of the attestations from the Old Assyrian texts. 

The research perspective has also been geographically broadened and takes account of 
data from Syria and Egypt, two areas that maintained commercial and political relation- 
ships with the Hittite kingdom for long time. Iron finds in these regions do not necessarily 
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have to be interpreted as local products, 83 since the practice of exchanging gifts between 
royal courts characterized the whole Late Bronze Age and is well testified by the textual 
sources. 84 

As far as the analysis of the written documents is concerned, two important works 
should be mentioned: “Gewinnung und Verarbeitung von Eisen im Hethitischen Reich 
im 2. Jahrtausend v. u. Z.” by J. Siegelovä 85 and “The Gospel of Iron” by S. Kosak. 86 The 
latter provides a list of all incidents of the use of the word ‘iron’ in the Hittite texts, 
which are organized according to their typologies and divided into four groups: ‘iron’ 
‘black ironj ‘good iron’ and ‘white iron (?)! The investigations by J. Siegelovä span from 
the Old Assyrian Period to the end of the Hittite empire, following the basic lines of the 
development of the role of iron and its progressive loss of an exclusive connection with 
the idea and symbols of kingship. 

Both studies date back to the 1980s and are based on systematic lexical research that 
needs now to be updated with new published texts, some of which provide important 
references to the role of iron. 87 

Within this project, all lexical occurrences have been re-examined, updated and or¬ 
ganized in two separated catalogues collecting attestations from the Old Assyrian texts 
recovered in Anatolia and from the Hittite texts respectively. Such a distinction is justified 
by the difference between the two groups of documents. The Old Assyrian texts were 
compiled by the Assyrian traders based in Anatolia during the first centuries of the 2nd 
millennium BC, and refer almost exclusively to their commercial activity there. Iron, 
which played an important role in this business,was mostly traded as a raw material (iron 
objects are only rarely mentioned) and its weight (expressed in shekels or minas) and price 
(in silver or gold) are often reported in the texts. These pieces of information are useful 
for reconstructing the mechanisms of the Assyrian trades and indirectly also cast light 
on the Status of iron at the Anatolian courts before the beginning of the Hittite period, 
since the local rulers were the main addressees of the Assyrian commercial activity. 88 
Conversely, the Hittite texts were directly produced by the royal chancellery (no private 
documents are preserved) and cover a wider ränge of typologies spanning from religion 
to administration; therefore, when they mention iron, they provide us with first-hand 
information on its use and role by the Hittites. Compared with the Old Assyrian evidence, 
in the Hittite texts iron mostly appears in the form of finished objects, which are mainly 
used for religious purposes; additionally, it is also mentioned in metaphors or symbolic 
sentences, which are very informative about its Status and relation to the idea of kingship. 

On such bases, the Old Assyrian and the Hittite catalogues offer different pieces of 
evidence and are therefore organized according to different criteria: the former mainly 
focuses on the economic aspects of trade of iron as a raw material and provides data about 
its weight, price, place of sale, and circulation; in the latter, more attention is paid to the 
typologies of iron objects, to their use and to the contexts in which they are mentioned. 

As far as the archaeological part of the project is concerned, iron objects and frag- 
ments, as well as iron slags, have been collected in a separate catalogue, which brings 
together the data from the excavation reports of many Anatolian and Syrian sites of the 
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2nd millennium BC. As previous works have already shown, 89 the study of the metal 
finds in the Ancient Near East is based on very limited evidence, since “the normal fate 
of a metal object (...) was the crucible to be recycled” 90 The archaeological context of 
many iron fragments (especially those recovered during the early excavations) is unknown 
and the pieces cannot be dated; furthermore, very few fragments have been analyzed in 
order to ascertain whether they are actually made of iron, and in many cases, new analyses 
contradicted the older results. 

The catalogue brings together a large quantity of information on iron finds that were 
otherwise scattered in many single publications, and Updates them with the results of 
recent excavations. 91 The archaeological data, such as weight, measures, and contexts of 
the finding, is integrated with the results of chemical analysis (when they are available) 
and historical studies, with the goal of establishing when iron objects were produced, 
by whom, and for which purpose. Since, as already noted, the catalogue collects objects 
within a wide geographical and chronological frame, it aims to provide an overview of 
the diachronic development of the iron industry in Anatolia during the 2nd millennium 
BC and, especially, during the crucial phase of passage from the Late Bronze to the 
Iron Age. We are particularly interested in how object typologies changed over this long 
period, since the textual evidence seems to suggest that the use of iron in ritual and 
cultic contexts was progressively abandoned in favour of more practical uses (tools and 
weapons). Furthermore, we aim to ascertain whether iron finds from those areas that 
maintained commercial and diplomatic contacts with Anatolia were local or, conversely, 
imported products, i.e. the result of an exchange of goods, whose existence is attested in 
the international correspondence on clay tablets. The archaeological catalogue is therefore 
useful by itself, but at the same time it represents the ideal complement to the attestations 
provided by the textual sources. 


5.1.2 Terminology 

In both the Old Assyrian and Hittite texts many terms appear whose meaning is related 
with iron. Some of them seem to refer to different qualities of iron, while others might 
indicate the results of different phases in its smelting. Less frequently, references to the 
places and ways in which iron was smelted and turned into objects have been attested. 

In most cases, the analysis of the contexts in which such terms are mentioned is not 
sufficient in order to determine their meaning with certainty, but some hypothesis might 
at least be formulated and compared, when possible, with the archaeological data. 

In the Old Assyrian tablets, which were compiled in Akkadian language, four words 
are attested that might mean ‘iron’: KÜ.AN, amütum , asi’um , and parzillum. Among the 
published texts where such words appear (approximately 120) amütum is the more attested 
(more than 80% of the cases), followed by KÜ.AN and asi’um (approximately 20% each), 
and parzillum (only 4 cases). Their meaning is still a matter for debate, 92 but on the 
basis of some passages in which KÜ.AN and amütum seem to be used as synonyms, it 
has been proposed that the former represents the logographic form of the latter. 93 This 
identification is supported by the fact that for both of them, at least two different qualities 
are attested, the higher and more expensive of which is generally labelled as SIG5 ‘good’ 


89 

90 

91 

92 

93 


See especially Waldbaum 1978 
and Yakin 


1999 


2005 


and Wald bäum 
. See also Jean 


Thus Siegelovä and Tsumoto 2011 283. 


and 


980 Muhly et al. 1985 and the studies of Ü. Yal^in (Yal^in 
Patrier 2014 for a recent overview. 


See for instance the updated reports on the excavations in Kaman-Kalehöyük, published in the journal 
Anatolian Archaeological Studies; for Bogazköy see now Schachner 2014 
For a summary of the interpretations see Reiter 1997 379-392. 


See Dercksen 


1992 


796 and Dercksen 


2005 


2 - 7 - 



















i68 


Wiebke Bebermeier et al. 


iron. R. Maxwell-Hyslop noted also that, compared with KÜ.AN and amütum, in the case 
of asVum no indications of price or weight are reported. She therefore proposed for this 
latter the translation “iron ore’,’ 94 and for KÜ.AN and amütum a double meaning: in their 
cheaper form they would designate the “bloom-iron” i.e. the spongy mass rieh in slags that 
was achieved after the first phase of the ironworking (the smelting); with the additional 
label SIG5 they would stay for the results of the following phase, the hammering, through 
which the bloom-iron was purified. However, while the identification of KÜ.AN and 
amütum with bloom-iron and purified iron has been accepted by many scholars, 95 the 
meaning of asi’um remains more contested, also because in some texts it seems itself to be 
used as a synonym of amütum . % 

For the word parzillum, which appears only rarely in the Old Assyrian documents, M. 
Valerio and I. Yakubovich have recently suggested a Luwian origin from an hypothetical 
word *parza- ‘iron ore,’ 97 but an alterantive explanation is equally plausible, according to 
which parzillum would be the result of a linguistic influence from the area of Mari; in the 
texts produced during the reigns of Yasmah-Addu and Zimn-Lim the term is in fact well 
attested, both in syllabic ( pa-ar-zi-lim,pdr-zi-lim) and pseudo-syllabic (bar-zil) writings. 98 

Quite interestingly, in the Hittite texts a completely different terminology is attested. 99 
Iron is usually indicated with the logogram AN.BAR, in documents compiled both in the 
Hittite and Akkadian languages. When used in Akkadian context, the logogram is never 
accompanied by a phonetic complement; it is therefore hard to guess which Akkadian 
word it hides. Some scholars proposed an equivalence with Akk.parzillum, which however 
appears rarely in the Hittite texts written in the Akkadian language. 100 

In a Hurro-Akkadian inventory of gifts belonging to the Egyptian archive of Teil el 
Amarna and sent to the pharaoh by the king of Mittani (EA 22), the logogram AN.BAR 
alternates with the Hurr.-Akk. word hapalkinnu. A similar word (hapalki'-) appears in texts 
in Hittite language, in complete syllabic writing or partially hidden under the logogram 
AN.BAR (offen with phonetic complements); cf. also the form hapalkiyaan appearing in 
the Hattian section of the bilingual foundation ritual KBo 37.1, and corresponding to 
AN.BAR in the Hittite part of the text. 101 

In some cases, iron is further qualified as ‘black’ (AN.BAR GEg). Since in the foun¬ 
dation ritual KBo 4.1 the sentence “they brought black iron of the sky from the sky” is 
reported, 102 it has been proposed that AN.BAR GEg should be translated as ‘meteoric 
iron! However, there is still no agreement among scholars on the use of meteoric iron in 
Anatolia during the 2nd millennium: 103 Unfortunately, the comparison with the archae- 
ological finds is not very helpful, since only a modest number of them has been analyzed 
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and the presence of high percentages of nickel, despite being distinctive of meteorites, 
does not seem to completely exclude a terrestrial origin of some of the iron used. 104 


5.2 Iron smelting in the Teltow 

In project A-5-1, Iron Smelting in tbe Teltow , the focus is the early phase of iron smelting 
in a region in northern central Europe, for which - unlike other project regions - 
no written records are available, so that the analyses are of necessity based solely on 
archaeological material. The Teltow was selected as a research area because here, there 
has been knowledge of a large number of slag sites since the 1980s 105 , and in a DFG 
project immediately prior to this one, the first important discoveries could be made on 
the beginnings of iron production. 106 According to the research findings to date, regional 
iron smelting begins as early as the late Hallstatt period, although at the latest during the 
earliest Fatene period (5th Century BC). Indications for this are provided on the one hand 
by a radiocarbon dated find of iron smelting slag from a Settlement at the Waltersdorf 
11 site (Dahme-Spreewald region), and on the other by the state of development of iron 
smelting in the extensively studied settlement on the Glienick 14 site (Teltow-Fläming 
region). In the latter settlement, iron was produced from the early 4th Century BC onwards 
in re-usable bloomeries of the ‘Glienick’ type, which clearly were to a certain degree the 
Standard form used in the region during the entire pre-Roman Iron Age (Fig. [5J. Due 
to the amount of work required to operate a bloomery of such a type, 107 iron smelting 
was apparently organised in such a way that it was conducted by an association of several 
small settlement communities, and took place cyclically in one of these Settlements. The 
production, which was part of the Iron Age subsistence economy, was largely aimed at 
covering the Settlements’ own needs. 

The iron that was produced was further processed directly in the Settlements, as an 
almost systematic coexistence of iron smelting and smithing waste materials on the Iron 
Age sites of the Teltow shows. It can be assumed that small-scale mobile smithies were used 
in the region alongside those that operated on a fixed site, which worked to fulfil Orders 
and which certainly also played a key role in the Organisation and implementation of iron 
smelting. In the settlement excavated near Glienick, proof was also found of activity by 
polymetallurgists, who processed bronze and iron in the same workshop. 

The strategy of researching early iron metallurgy in the region of the Teltow is to 
work at three different levels. 108 The first level is the microlevel, in which a selected 
settlement with existing evidence of iron smelting and processing is investigated in detail 
using archaeological and geophysical prospections and large-area excavations in order to 
reach conclusions, on the basis of examples, regarding the technology and capacity of iron 
production. Here, further issues are the spatial relationship between the generation and 
further processing of the raw material and the incorporation of the iron production into 
the settlement structure. Additionally, obtaining material for the chronological Classifica¬ 
tion of iron smelting is of importance.The archaeological investigations at the microlevel, 
which are accompanied by analyses from the field of the natural Sciences (radiocarbon 
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Fig. 5 | ‘Glienick’ type 
bloomery in the excavation 
Undings (below) and in the 
experiment (above). 


dating, archaeobotany, archaeozoology, archaeometallurgy) have been conducted within 
the framework of the DFG project at the above-mentioned site at Glienick, and have to a 
large extent been completed. 

The mesolevel comprises prospections and sondage excavations at a selection of Iron 
Age settlement sites that include surface finds of iron slag, and which are distributed in 
a type of network over a larger territory. Archaeological field surveys with individual find 
measurements and geomagnetic prospections make it possible to gain insights into the 
extent and structure of these Settlements. Targeted excavations of geomagnetic anomalies, 
which can be interpreted as residues of bloomeries or as deposits of smelting waste 
products, are intended on the one hand to provide information on the technology of 
iron smelting, while on the other offering additional find and sample material for the 
purpose of dating. With these methods, and in comparison with the results gained at 
the microlevel, the nature of the metallurgical iron activities in these Settlements can be 
determined, and development tendencies envisaged over a larger geographical area. The 
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work at the mesolevel has already begun as part of the DFG project, and is currently being 
continued in Topoi. 

Project A5-1 is dedicated to the analysis of the macrolevel, which consists of a record of 
all Iron Age sites of the Teltow. Here, the main aim is to examine the material available in 
the archives and to create an overview-style catalogue of the sites, which includes informa- 
tion on the metallurgical finds. Alongside the archival work, field surveys should as far as 
possible be made of all Settlement sites in order to uncover finds that provide information 
about the date on the one hand, and on the other to uncover iron slag that gives an insight 
into the character of the metallurgical activities within the individual Settlements. In this 
context, on the basis of certain features of the smelting slags, a possible Classification of 
these slags as being of the ‘Glienick’ bloomery type is to be checked. The radiocarbon 
method is applied in turn in for the direct dating of the iron smelting waste products. 
This method is particularly important, since the sites involved are predominantly sites 
only with surface finds, which in some cases comprise multi-phase Settlements. 

The final product will, among other things, be a map of the sites, which illustrates the 
Iron Age Settlement pattern of the Teltow. It is of great interest to discover the extent to 
which there was a dependence between the Settlement and the conditions provided by 
the natural space; this is one of the interfaces between archaeological and geographical 
research. In connection with iron smelting, the question naturally arises above all as to 
what extent the selection of Settlement sites was oriented to the presence of bog iron ore, 
which formed the basis for regional iron production. It has emerged that it is problematic 
when clarifying this issue that almost nothing is known of the former and recent bog 
iron ore deposits. Currently, the only sources available are the geological maps produced 
by the Prussian land inventory and several historical reports, which provide only very 
patchy or narrowly focussed information. Precisely for the area of the Teltow, with the 
most dense Iron Age Settlement and numerous pieces of evidence of iron smelting, almost 
no information is available regarding iron ore deposits, which certainly does not mean 
that these did not exist, or are not still present in places. The attempt to produce a new 
map does not necessarily have to fail due to the amount of work involved, but also because 
of significant methodological problems, which arise from the destruction of the bog 
iron ore close to the surface and a disruption of the conditions in which it was created 
through amelioration measures and agriculture. For these reasons, we aim to produce 
a potential map, in which those areas are reconstructed in which according to certain 
geomorphological features, the theoretical conditions for the formation of bog iron ore 
have been fulfilled. 

Other natural resources apart from the ore are of fundamental importance for iron 
smelting. First comes a sufficiently large forested area, which provides wood for producing 
the charcoal needed as fuel for iron smelting and processing. The mixed forests of pine and 
deciduous trees of the ground moraine plateaus of the Teltow were clearly suited to this 
purpose. According to investigations at the microlevel, which include detailed calculations 
of the wood consumption used in iron smelting near Glienick, metallurgy had no severe 
impact on the forests. This conclusion is also confirmed by the pollen analyses at a core, 
which was obtained from the biogenic Sediments of the Rangsdorfer See lake. 109 

A fireproof building material was needed to construct the bloomeries. In the Teltow, 
the clay present on the ground moraine was suitable for this purpose. It can already 
be determined from the current state of research that the Iron Age Settlement was very 
recognisably oriented to the presence of clay, since there is no evidence of Settlement from 
the Southern section of the Teltow, which is characterised by large areas of sand. 110 This 


109 Palynological analyses by P. de Klerk (Karlsruhe). 

110 Clay was also needed e.g. for the construction of lime fornaces, which appear from the early pre-Roman 
Iron Age onwards. In contrast to that of the Iron Age, the Bronze Age Settlement extended throughout 
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is an interesting aspect, since numerous ore deposits are known to exist precisely in the 
Baruth Urstromtal valley that adjoins the area to the south. Furthermore, large stones were 
used as building materials specifically for the ‘Glienick’ bloomery type, with which the 
slag pits were constructed. Stones of this type are present in the ground moraines in the 
form of glazed rubble. 111 

A fundamental factor for the Situation of Settlements is the availability of water, 
which was needed not only for consumption, but also for various handcrafts. In the 
context of iron smelting, water was used to wash the ore and to process the clay for 
the furnaces. Furthermore, water 112 needed to be ready for use at all times while the 
bloomeries and smithies were in Operation. This is underlined by the fact that in the 
settlement excavated near Glienick, there are immediately two cases of bloomeries and 
the smithies that were used with them being located just a few meters away from wells. 113 
The Iron Age Settlements were always situated on the edges of damp lowlands, since here, 
a constant supply of water could be guaranteed by building wells. 114 At the same time, 
the Settlements including the iron production facilities enjoyed a favourable position 
between the ground moraine with the presence of clay and stone, and with extensive 
forests on the one side and the lowlands with the iron ore deposits on the other. 

For the Teltow, it can be ascertained that the use of space during the pre-Roman Iron 
Age was clearly oriented to the natural resources that were available. At a regional level, the 
choice of location was however not - as can otherwise certainly be assumed - determined 
by the deposits of bog iron ore. Due to the fact that iron was smelted directly in the 
settlements, the selection of the locations at the local level was also not only made with 
metallurgical factors in mind. It must have emerged as being advantageous that resources 
such as clay, wood and water played an equally important role in iron metallurgy as 
in other areas of life, and the bog iron ore was found in the damp lowlands, the edges 
of which were preferred locations for settlements. For Iron Age settlement and early 
iron smelting, the ground moraine landscape of the Teltow offered ideal environmental 
conditions. 

As well as the natural resources, the social and cultural, ‘immaterial’ resources are 
also of importance for iron smelting and processing. The cultural resources include 
knowledge, which in the metallurgical context means the relevant technological skill. 
In relation to iron smelting in particular, detailed knowledge of the natural environment 
is an important requirement alongside purely technological skill, since without this, the 
prospecting and procurement of the raw materials hidden under the surface would hardly 
have been possible. The social resources include personal relationships and networks, 
which played a decisive role in the Organisation of iron smelting and the conveyance of 
technological skill. In the above-mentioned model of the association as an organisational 
structure used in iron smelting, which is connected to the way in which the “Glienick” 
bloomery type was operated, stähle social networks are of paramount importance. 

The resources Situation probably also played an important role in the dissemination 
of iron smelting as an innovation. The potential of landscapes with particularly favourable 
natural environments was certainly soon recognised and exploited after the new technol- 
ogy became known. As has already been described above, the Teltow had such potential 


the entire Teltow. The change in settlement structure can at least partially be traced back to the new iron 
smelting and lime burning technologies. 

111 Due to the Scattering of stones on the surface of the ground moraine, the stones were easy to access. 

112 As well as providing a certain degree of safety, water was used above all to cool tools and workpieces, and 
if necessa ry, to als o harden Steel products. 

113 Brumlich 


2012b 


64-65, fig. 63; Brumlich, Lychatz, and Meyer 2012 461, fig. 


114 A further important factor in the selection of the settlement site was e.g. the soil conditions. However, 
these were of no consequence in terms of iron smelting, which is the focus of our research. As a result, 
they are not described in greater detail here. 
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and the numerous smelting sites from the Pre-Roman Iron Age indicate that this potential 
was used extensively. This leads to the important question as to when precisely this use 
began in the region. The notion of an autochthonic emergence of the technology of iron 
smelting as presented some time ago by F. Nikulka for the north-west German region 115 
cannot be assumed to have been the case, since the necessary fundamental elements 
required for this, e.g. in the form of preceding copper smelting, do not exist. As a result, 
it can be assumed that the technology was transferred from a region where iron smelting 
was already developed. According to the current state of research, the dating of the oldest 
pieces of evidence for smelting to date and the state of development of iron production 
during the early Latene period indicate that the introduction of the new technology 
occurred either in the late Hallstatt or earliest Latene period. 

In this regard, it is interesting that the Teltow, following dense late Bronze Age Settle¬ 
ment by the Lausitz culture in the subsequent stages Ha C-Di was only sparsely settled 
by the older Billendorf Group or a population that stood within their cultural arc of in- 
fluence, and in Ha D2 was almost uninhabited. 116 The fact that it is not a methodological 
problem of recognising the early Iron Age Settlement in the archaeological material that 
is at issue, as might otherwise be assumed, is now confirmed by the pollen profile from the 
Rangsdorfer See lake 117 , which for the period between 800/750 and around 500 BC shows 
a low level of the type of pollen that indicated the presence of a Settlement. For the first 
half of the 5th Century BC, by contrast, a significant rise in the Settlement indicators can be 
recorded, and there is an increase in charcoal particles in the lake Sediment. The Teltow 
was at that time resettled from the north-west by the Jastorf culture. 118 In the adjacent 
northern part of the region, there is also a slight degree of influence from the Göritz 
Group, although in the findings, no contacts can be detected to the younger Billendorf 
Group. 119 However, this does not necessarily mean that there was no contact at all with 
the Billendorf Group, since during the course of the 5th Century BC, the Jastorf culture 
and the Billendorf Group met in the Luckau-Calau basin, which is located just a short 
distance away, to the south-east of the Teltow. 120 

It is thus highly likely that there is a direct connection between the Start of iron 
smelting in the Teltow and the arrival of the Jastorf people in the region. However, it 
remains unclear whether the new technology was brought from the place of origin of 
the Jastorf culture, or whether it was only adopted from another region after the Teltow 
was settled. Due to the fact that evidence has only recently been found of very early lokal 
iron smelting in the Luckau-Calau basin - this is also dated as being in the late Hallstatt to 
early Latene period (Ha D/Lt A) - it is possible that the technical knowledge was conveyed 
by the Billendorf Group that lived there. However, the finds of small slag blocks that 
bear the marks of the ‘Glienick’ bloomery type come from settlements with find material 
from the Billendorf Group and the Jastorf culture, making it almost impossible currently 
to make any clear cultural assignment of the early smelting activities. Accordingly, the 
technology used for iron smelting could conversely have been brought by the expanding 
Jastorf culture from the Teltow to the south-east. Here, it should be noted that there is 
otherwise no evidence of iron production in the area settled by the Billendorf Group. The 
same applies to the Göritz Group, and it must therefore be assumed that the decisive role 
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in the establishment of the innovation of iron smelting in the region between the Elbe 
and Oder rivers was after all played by the Jastorf culture. 

On the basis of the early dating from the Teltow and the Luckau-Calau basin, the 
transfer of technology to the area north of the uplands zone probably still took place 
during the late Hallstatt period. Until now, it has not been possible to know for certain 
from which region iron smelting found its way to the north, and in what manner. One 
possible area of origin of the technology could probably be the eastern Alpine Hallstatt 
region. Among other things, the manner of constructing and operating the ‘Glienick’ 
bloomery type points in this direction, since there are certain similarities with copper 
smelting bloomeries as found in large numbers in the eastern Alpine area in particular. 
These facilities for copper smelting could have served as early models in the development 
of early Furnace types, although to date, almost nothing is known about iron smelting in 
the Hallstatt area, and there is a lack of comparative finds. By contrast, there is certainly ev- 
idence available of intensive contacts between the early Jastorf culture and the Billendorf 
Group on the one hand, and with the Hallstatt culture on the other. 121 These north-south 
connections are generally abandoned during the earliest Latene period (Lt A) 122 , making 
it unlikely that technology was transferred during this time period. 

There are no indications of an experimental phase in the Teltow; the technology used 
for iron smelting was clearly introduced in its fully developed state. The extent to which 
the innovation was subsequently established is reflected in the numerous Settlements 
with smelting slags in the region. From the Glienick plateau and the area immediately 
surrounding it alone, 42 settlements from the Pre-Roman Iron Age are known, for ex- 
ample, and in as many as two-thirds of these Settlement sites, smelting slags have been 
found 123 . Unfortunately, problems with the fine chronological dating of the sites have 
meant that no new information has been obtained regarding the speed with which the 
innovation spread in the Teltow landscape. Probably, the process of establishment of the 
new technology was completed within just a few decades, however - a period of time that 
is almost impossible to measure using archaeological means - since the need for iron was 
there, and the regional resources provided an opportunity for producing the metal on 
site and thus for people to sufficiently cover their own needs. In contrast to the Bronze 
Age, people were therefore no longer dependent on the importation of metals, which 
was certainly one of the most important factors in the successful establishment of the 
innovation. 

In passing on the technological knowledge in the region, a decisive factor was certainly 
the manner in which iron smelting was organised. If - as it can probably be assumed - the 
inhabitants of several settlements regularly met in order to produce iron in a bloomery 
of the ‘Glienick’ type, the learning process took place through repeated observation 
of the work stages and active participation in them. If fully developed technology was 
available, it would have been relatively easy to reproduce. The iron was further processed 
by blacksmiths, who were possibly in charge of the iron smelting procedure. At least 
partially mobile activity by the smiths could have contributed towards the dissemination 
of the new technology. 

While in the Teltow, it is not possible to ascertain the first phases of the innovation 
of direct iron production, as is the case in Anatolia, but instead only the further dissem¬ 
ination of the process through a transfer of technology, details can be found in the way 
in which the technology was implemented which indicate that the Iron Age inhabitants 
of northern Central Europe would also have contributed their own innovations. Here, 


1982 64-65. 
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121 Buck 

122 Seyer 

123 For some of the other sites of this sub-region, it can be assumed that iron was smelted, although to date, 
this has not been possible to verify. 
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the ‘Glienick’ bloomery type should be mentioned in particular, which appears to have 
been a modification specific to the region that succeeded in establishing itself over several 
centuries. 
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Distribution 


Ceramics are particularly well suited for investigating general patterns of the distribution 
of premodern products. Archaeometric methods, used to determine raw materials and 
producdon techniques, permit the Identification of places of production. The work of the 
research group presented here pursues two objectives: (i) to investigate the usefulness of 
portable X-ray fluorescence equipment for the analysis of ceramics and (ii) to idendfy, 
interpret and study distribution areas of ceramic products in comparative prospective. 
The paper discusses key economic concepts, sets out the archaeometric methodology and 
presents initial results in the context of two examples. 

Economy; production; exchange; value; infrastructure; archaeometry; archaeoceramology; 
distribution. 


i Preliminary remarks 

Given the dominance of post-processual approaches and materiality studies, 1 the issue of 
‘economy’ lost the priority it was assigned since the advent of processual archaeologies. 2 
Recent years have seen a further erosion of interest under the influence of symmetrical 
archaeology 3 and post-anthropocentic approaches. 4 Archaeologists interested in economy 
seem to be clinging to a dated paradigm. This necessarily contrasts with the relevance of 
the entire theoretical complex which has been highlighted by the continuing economic 
crises arising from the financial crisis of 2007/2008. This is best expressed in works such 
as anthropologist David Graeber’s Debt: tbe first 5,000 years. 5 Contemporary work on the 
economies of the past tends to stress the emergence of value, where the archaeological 
discussion of “ritual economies” 6 plays a significant role, along with the issue of “processes 
of appropriation” in the sense of a symbolic/cultural taking possession of things. 7 

These general tendencies marginalize two basic aspects of the economic: instrumen¬ 
tal action and the provision of societies with the most basic material necessities. Today, 
both agricultural and industrial goods are manufactured in largely automated, immense 
factories or in the distant sweat-shops of a globalized world. This current state of the 
world has led to a vanishing familiarity with the production of goods, including and 
perhaps particularly in the ivory towers of academia. The result has been a collective 
shift of attention away from production and trade by scholars concerned with antiquity 
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and culture. The production of basic durable goods and quotidian necessides no longer 
appears relevant as their provision is taken for granted today. Even exchange relations are 
pushed into the background when compared to archaeological studies of consumption. 8 

The orientation towards identity, consumption and materiality often appears cloaked 
in the terminology and conceptual framework developed by French sociologist Pierre 
Bourdieu who claims that various kinds of‘capital’ (cultural, symbolic, economic, social) 
can be and are exchanged and converted. 9 In this fashion, the assumption of a ubiquitous 
instrumentality enters culturally oriented interpretations via the backdoor. 

We take this state of research as an admonition to reflect on the anchoring of in¬ 
strumentality in cultural spheres of various kinds. Economic activity understood in the 
broadest sense of “instrumental reason” (based on Elorkheimer’s criticism and further 
development of Weber’s Zweckrationalität, “instrumental rationality”) 10 may not exist in 
practice, but Elabermas argues that it exists as an ideology. 11 Certainly such reasoning 
existed in Neoclassical economics and in the minds of some archaeologists - and is always 
embedded in specific lifeworlds and ideologies, each leaving their own specific imprint. 
Investigations on the interface between instrumentality and culture have become the 
mainstay of several recently established research networks. 12 Our work is a contribution to 
these larger discussions. We have chosen to delve into one aspect of this research agenda, 
an element that is archaeologically easily accessible and ideally suited for comparative 
work based on the interaction of culture and economic activities: the production and 
distribution of pottery. In this paper, we detail our approach and present some preliminary 
results. Studying the production and distribution of pottery based on materials from some 
10 projects (with different chronological and cultural contexts) offers a variety of different 
but comparable perspectives on past economic activity. 

Pottery is uniquely suitable for the analysis of production processes and spaces of dis¬ 
tribution. The required raw materials - clay, wood and other combustible materials, water 
- are widely available. This is one reason why pottery was produced in large quantities in 
the past. Found in increasing abundance on most archaeological sites beginning from 
around ten millennia ago, it can also be relatively easily dated and stylistically assigned 
to specific cultural groups, permitting the isolation of contemporaneous assemblages. 
Examining the component raw materials and the nature of the production process (clay, 
temper, shapes, firing procedures) often allows specific ceramic products to be assigned 
to specific workshops. 

Although in theory pottery could be produced virtually anywhere, archaeologists fre- 
quently find complex patterns of spatial distribution suggesting elaborate networks of 
stylistically and typologically distinct vessels. Specific production workshops, and even 
individuals distinguished by particular abilities produced pots of more or less distinct 
types. On the other hand, not all communities have been and are equally receptive to 
adopting products from outside. Differences between production characteristics and user 
preferences lead to historically changing distribution spaces of pottery classes. One should 
not simply assume that such networks reflect the straightforward impact of market supply 
and demand mechanisms as we know them from neoclassical economics. This may have 
been the case in a few state economies, but we Start from the premise that we cannot 
assume the degree to which such mechanisms were at work. 
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In order to interpret distributional spaces, we must take a close look at the regularities 
in the production and consumption of pottery. The type and Organisation of produc- 
tion is closely related to the exchange mechanisms as well as the distribution and use of 
pottery which together reflect taste, basic requirements and political or social conditions 
(for instance when vessels are used for feasting). Under ideal conditions of preservation, 
excavation or survey finds should convey an image reflecting these social and economic 
contexts. 


2 Basic concepts 

2.1 Space and knowledge 

Our projects are derived from a specific approach systematically drawing on ‘space’ and 
‘knowledge’in order to analyse production and distribution. Physical space and the knowl¬ 
edge of its specific potential plays a special role in the exploitation of raw materials and 
understanding the infrastructural possibilities of the landscape, which offers or restricts 
routes and means of communication. 

The underlying technical knowledge incorporated in pottery production can be in- 
vestigated; the origins of this knowledge are as interesting as its practical execution. To 
understand the workshops, the scope, and Organisation of production we need to inves- 
tigate the functions and the value of specific kinds of pottery: who used and appreciated 
such vessels, and which quantities were involved. 

Regardless of by whom and in which fashion the distribution of pottery was organized 
(and even how many people were involved), knowledge about the spatial extent of the 
social, political and ritual context is extremely important: where is there an interest in 
specific products, and with whom can one engage in trade or exchange and under what 
circumstances can this be carried out? And where and with whom is this not possible? 13 
In one and the same space, different types of exchange Systems could have coexisted. The 
usage of different kinds of pottery had a role in structuring productive and distributive 
spaces. And purely practical issues of access to raw materials and users could have had an 
impact on human behaviour that is spatially structured and structuring spaces. 


2.2 Production 

Archaeological traces of pottery production come to us in two fundamentally different 
ways. First, evidence can be direct, in the form of excavated pottery kilns with pottery, 
installations (such as pits to levigate clay), or as combustible materials, moulds, stamps, 
potters’ tools, perhaps even potters’ wheels, raw materials (clay, temper), and production 
debris (wasters: unfired, deformed or overfired vessels). 14 Second, when such primary 
evidence is lacking, it is more difficult to demonstrate specific production locations. A 
concentration of specific pottery in a single place is initially but a hint about distribution 


13 So e.g., Calvo et al. 


16: “We must also consider that social relationships play a major structuring 


role in the formation ot exchange types, organizational Systems and scale of pottery distribution. Within 
the same territory, therefore, there may be different, overlapping and constantly changing distribution 
patterns.” 

14 There are various possibilities to be considered, e.g., (a) some overfired pottery could have resulted from 
exposure to heat during ordinary fires (i.e., after the original firing in a kiln) and (b) a vessel with cracks 
formed during the original firing can be found far from its original place of manufacture (Daszkiewicz 
19981. If the heat of the ‘secondary firing’ is greater than that of the original firing, it is 


and Bobryk 

impossible to be certain about the original firing. 
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and consumption patterns and not necessarily informative about a specific locality of 
production. 

Although archaeometrical methods offer good data about where materials may have 
come from geologically (as for example the early ‘Germanic’ pottery from Auerberg), 15 
only exceptionally do archaeometrical methods allow the indisputable identification of 
deposits from which raw materials for certain products were extracted. 16 The presence 
of kilns (e.g., Rheinzabern 17 or Nürtingen 18 ) suggests that the clay will have come from 
deposits in the vicinity. In contrast, archaeometrical methods are ideal for distinguishing 
workshops without actually locating them precisely. The raw materials - clay and temper 
- play a significant role in identification, along with shaping methods, treatment of the 
clay, and firing procedures. Such methods can be supplemented by stylistic analyses of 
form and decoration. 

All this must be taken into consideration when attempting to reconstruct the Organ¬ 
isation of production archaeologically. Costin’s 19 influential study of production with 
her elaborate System of classifying possible types of pottery production makes it clear 
that particular steps in pottery production processes do not all have the same potential 
of being recognized in the archaeological record. The complexity of a technology used, 
with the implied necessary knowledge, and the scope of production offer clues about the 
Organisation of production for workshops with known products but of unknown locality. 
Certain types of pottery can be investigated according to the length and complexity of 
chaines Opera toi res, but also by trying to record the density of sherd distributions on a 
site and in a region. Together, the data produced by estimating these types of variables 
offers relatively clear information about the forms of production without knowledge of 
the actual place of production. Finding actual workshops enables Statements about the 
“concentration” of production (i.e. its internal spatial Organisation). Costin distinguishes 
“nucleated” and “dispersed” production; assigning workshops a role in relation to a 
settlement’s layout allows Statements about production contexts (i.e., “independent” or 
“attached” production). In the absence of accompanying textual material,only exceptional 
cases could potentially lead to distinctions between kin-based, wage- or slave labour 
production. The same applies to determining whether producers were ‘working’full-time 
or part-time on the manufacture of pots. 


2.3 Exchange and trade 

There are different means of distinguishing pottery exchange and trade. The potential 
diversity of forms of exchange compiled by Renfrew und Bahn 20 offers a survey of the 
possibilities, but the value of their Version is restricted. On the one hand, the role of 
markets and middlemen is oversimplified, while on the other, the potential variety of 
forms of non-instrumental (or ‘asymmetrical’) exchange is almost entirely neglected. 
The question to be posed here is just how and if such forms can be archaeologically 
demonstrated. Of central importance is the potential to identify the production of a 
specific site and its relation to a particular form of distribution. Regional Systems of ad hoc 
exchange lead to distribution patterns that differ fundamentally from consciously directed 
long-distance trade mechanisms or the use of marketplaces. Transfer and gift-giving as 
non-reciprocal forms of exchange render the reconstruction of distribution practices even 


15 

16 

17 

18 

19 

20 


Flügel 

On the rare cases of the import of raw materials, cf., e.g., Levi and Wilhams 
Schneider 1978 


2003 


Daszkiewicz and Schneider 
esp. Tab. 1.1. 


Costin 
Renfrew and Bahn 


1991 


2004 


376 . 








194 


Michael Meyer et al. 


more difficult. However, when it is possible to identify an actual place of production, the 
geographic dispersion of objects exchanged can be integrated into the Interpretation as 
an important variable. 

Since many vessels served as Containers for a more important content, in exchange 
contexts one should distinguish primary (vessel) and secondary (Container) wares. Ordi- 
narily, this distinction is rather problematic, but the wine amphorae from Amarna (Fig .0 
are a case in point because of their labels. The same is true of transport vessels found in 
shipwrecks. In contrast to such self-evident cases, the analysis of residues in pottery vessels 
is a further avenue for such a distinction, but remains ambiguous insofar as one must 
differentiate between the potentially intended content and contents placed secondarily 
in such vessels. 21 



Fig. i | Teil el-Amarna. Amphora shard with hieratic inscription. 


2.4 Value and equivalency 

Without access to written sources it is difficult to determine the values of ancient objects. 22 
Use value plays a particularly important role in household production. Understanding 
the exchange value of pottery is a perilous project, for there is little hard data; potential 
transport costs will probably have influenced dispersed production of ordinary wares; 
while access to clay, water and fuel may have been more important than labour and 
transport costs in cases of more valuable pottery. In such cases we can only indirectly 
gain an idea of value that is largely restricted to inferences about the ranking of different 
wares. Indirect indications of high value occur: 
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• in extraordinary find contexts; for example, wheel-thrown pottery in Germanic 
“princely tombs”; 23 

• in elaborate techniques which are difficult to imitate, for instance in the early 
Medieval Tatinger Kannen (wine pitchers) with tin worked into the ceramic fabric; 24 

• in rare materials such as the ‘metallic’ or ‘stone’ wäre of 3rd millennium BCE 
northern Mesopotamia made from a special (non-calcareous) clay 25 or the ‘golden’ 
wäre of 2nd millennium BCE Nubia with its micaeous slip; 26 

• in imitations, e.g., of Roman pottery in germania magna , beyond the limes, 27 

• in a massive overkill of pottery products and production centres, as in south and 
central Iran of the 5th millennium BCE; 

• in repairs as, e.g., with the Neolithic grey on grey wäre of Thessaly; 28 

• on vessels which were evidently perceived to be valuable, and the reworking of 
fragments as bits of jewellery; examples being Roman Terra Sigillata in germania 
libera. 19 

Ultimately, the issue of ‘value’ can only be approached in approximate terms as far as the 
production and distribution of ordinary objects of daily life is concerned. Comparative 
studies can only succeed if in comparative cases, the items to be valued are more or less 
identical. 


3 Archaeometrical methodology 

Common to all the projects united here - regardless of spatial, temporal and cultural 
contexts - is the uniform application of archaeometrical methods of analysis, understand- 
ing the archaeometrical results as proxies or markers offering information about value in 
socio-economic terms. The basic assumption regarding economic spaces studied through 
pottery is that workshops are characterized by style, by technology and by the material 
used for production (provenance). Determining provenance and technology requires 
archaeological knowledge as well as laboratory analyses. Traditional methods are based 
on the analysis of small samples taken from the objects and on analysis of the chemical 
composition of the powder, the mineralogy of the temper and aspects of forming and 
firing techniques. They may be replaced to some extent by non-destructive chemical 
analysis using a portable (or handheld) energy-dispersive X-ray fluorescence analyser 
(pXRF, p-ED-XRF, EIEIpXRF). The two strategies, however, are not comparable. Extensive 
experience with conventional methods has revealed their limitations and possibilities. 
Analysis by pXRF however, without extracting a (destructive) material sample, enables 
the analysis of only a limited part of the chemical composition of a thin surface layer of 
a sherd, preferably on a fresh break. This constrains the potential for representative and 
accurate data concerning the whole body of a sherd or vessel. Elowever, a quick chemical 
screening in the field offers the potential of acquiring large data-sets. This is valuable in 
situations where destructive interventions are impossible and/or exporting samples is not 
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easy. Our research agenda aims at developing a reasonable workflow for the integration 
of pXRF into archaeoceramological projects. 

The System for traditional laboratory analysis of archaeological ceramics to determine 
their provenance and technology applied in the Topoi A-6 research group is the so called 
DBS package (from: Daszkiewicz & Bobryk & Schneider, whence the designation ‘DBS 
package’ 30 ), the resultof many years’experience (model analyses,ethnographic studies and 
analysis of around 30,000 fragments of ancient pottery) by the international archaeomet- 
ric research team DBS. Where technological analysis is concerned, the choice of methods 
used is inextricably linked to the questions posed by archaeologists. For investigations 
of the provenance of ceramic bodies, the DBS Standard package consists of MGR-analysis 
(Matrix Group by Refiring) 31 , chemical analysis by WD-XRF (wavelength-dispersive X-ray 
fluorescence) and thin-section studies. This integrated approach combines methods and 
experiences from three fields of Science and technology: ceramology, analytical chemistry 
and mineralogy-petrography. Optimally, every sherd should be studied with all three 
methods. 32 MGR analysis yields Information on the plastic quality of the ceramic body 
regarding the thermal behaviour by refiring small fragments of the sherds at defined 
temperatures under laboratory conditions. Chemical analysis by WD-XRF of powdered 
samples of one gram (melted with lithiumborate flux) determines the ten major, and 
about fifteen trace, elements. Thin sections are studied under a polarizing microscope 
to get information on texture, structure and composition mainly of the non-plastic inclu- 
sions which may give clues to technology and provenance. It becomes clear that reducing 
archaeoceramological projects to the use of chemical analysis by pXRF simply cannot 
replace such a multifaceted approach. Nevertheless, pXRF can be a valuable tool if it is 
integrated into a broader methodological approach. 

As outlined above, chemical analysis in general is an important but limited part of the 
analysis of archaeological pottery. Comparison of chemical data shows if two samples are 
identical (i.e. the differences are within the limits of precision) for at least approximately 
fifteen significant elements (not including elements such as phosphorus which is strongly 
influenced by post-depositional alteration effects 33 ).This is the basis of provenance studies 
and is done using WD-XRF, NAA (neutron activation analysis) or ICP-MS (inductively 
coupled plasma mass spectrometry) yielding data on up to thirty elements with sufficient 
precision. 34 In each case, a small powdered sample of 0.1 to 1 gram after cleaning is 
needed. To represent the composition of the body it should be taken from the core of 
the sherd after removing any surface layers. The amount to be powdered depends on 
the grain size and should be as large as possible. It should also be kept in mind that 
using only chemical data may be misleading, regardless of the analytical technique used. 
For example, two pottery vessels made from the same clay could belong to two different 
chemical groups because of added temper and/or salt. 35 If only the chemical composition 
is analysed and the subsequent report is written up relying even on precise data obtained 
by WD-XRF and on sophisticated statistic methods, the resultant cultural and historic 
conclusions could be erroneous. This necessarily applies even more so to the limited 
quality of analytical data from pXRF. A combination with other methods is therefore 
necessary, including traditional archaeometrical methodology such as MGR-analysis, WD- 
XRF, and thin-section studies. 
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For some years now, portable equipment for ED-XRF (pXRF) has been available 
allowing the analysis of sherds without taking samples. 36 It must be borne in mind that (a) 
because of the limited depth of information provided by the X-rays representing the Chem¬ 
ical composition (only between 0.005 and 0.5 mm), (b) because the samples measured are 
not homogenous and may feature large inclusions of more than one millimetre grain size, 
and (c) because measurement is not carried out under optimal geometric conditions, the 
data cannot be as precise as when a powdered sample is analysed, for example by WD- 
XRF. In experiments, the coefficients of Variation proved to be two to ten times larger 
for the roughly twenty elements which can be measured (pXRF does not determine 
the important element sodium and, even with the use of Helium flow, the usually low 
concentrations of magnesium cannot be detected with sufficient precision). This is even 
true when four measurements taken at different spots on one and the same break of a 
sherd, each for two minutes, are averaged. 37 Measurement was tested on fresh breaks, cut 
sections and slipped and unslipped surfaces of fine and coarse pottery. 38 

The principal advantage of pXRF is that it provides a non-destructive method of 
pottery analysis. This, however, only concerns the analysis of a surface. It must be clearly 
stated that, if reliable information about the chemical composition of the body of a sherd 
is to be obtained, ideally measurements should be taken from fresh breaks, or from areas 
which have been scratched and cleaned. Yet such procedures are not absolutely non- 
destructive. The composition of the original surface may also differ significantly from 
the composition of the body because of applied slips, contamination or post-depositional 
alterations. 

However, there may be cases where the composition of clean slipped surfaces can be 
used to classify sherds according to their provenance (e.g. for Terra Sigillata 39 ). Limitations 
such as the limited number of about ten significant elements, poor precision and limited 
comparability with analytical data available e.g. from databases, must be considered. The 
experiences of Behrendt 40 using pXRF showed erroneous provenance Classification of 
10-45% of samples (up to 20% in the case of fine wares). This means that in the worst 
case almost half of the samples can be misclassified. Combining this technique with more 
precise laboratory methods is, therefore, recommended. Secure lab data might be used to 
determine the necessary reference groups as a basis for the attribution of the pXRF data 
thus enabling, even with limited certainty, the screening of a large number of sherds or 
the inclusion of sherds from which samples could not be taken. 

It must be emphasized that using pXRF does not eliminate the need for precise 
macroscopic descriptions of fabrics or typological analysis. And once chemical compo¬ 
sition analysis by pXRF has been completed and multivariate clustering has been carried 
out, samples for MGR-analysis and/or additional WD-XRF analysis should be selected 
from each individual pXRF cluster. The sampling within the clusters should be based 
on the results of typological and macroscopic fabric analysis and not be based on random 
sampling (Fig.|zJ . This scheme is an abridged Version of down-up sampling Classification. 41 
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Here, the archaeological ceramologist’s dream of being liberated from the expensive help of scientists 
and the restricted capacities of laboratories seems to have become a reality. However, experience gained 
from forty years of archaeometric study of ancient pottery in Europe and the USA has highlighted 
multiple problems involved in the interpretation of ceramic chemical composition data. Even precise 
and accurate data can only yield meaningful results in archaeological terms if the scientific implications 
and correlations of the data are adequately analysed and understood. 
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These measurements were carried out with a Niton RF-Analyser (details see in chapter Pottery at the Late 
Bronze Age mega-site of Corne$ti-Iarcuri). 
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Classification strategy using pXRF 

pXRF analysis 

selection of samples for MGR- 
analysis based on cluster 
analysis of pXRF data 
typological analysis and 
macroscopic analysis of fabric 

(selection of samples should not 
be based on random sampling 
from pXRF clusters!) 


MGR-analysis 


samples 
representi ng 
individual MGR- 
groups are 
selected for 
further analyses 
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Fig. 2 | Classification strategy 
using pXRF and conventional 
methods for Topoi projects. 


4 The application 

Tests were conducted to assess the possibilities and limitations of pXRF methods to classify 
ceramic materials from the various projects carried out by the research group: wheel- 
thrown pottery from Olbia (South Ukraine, see below), fine wäre from Petra (Jordan), 42 
and different wares from Cornesti (Western Romania, see below). The methodology 
described in this paper has been used in all of these projects as a preliminary form 
of Classification. Technological analyses have only been carried out for some projects. 43 
Additionally, a pilot series of fine wäre pottery from Musawwarat es-Sufra (Sudan) has 
been analysed by WD-XRF. First results have already been published. 44 

We also assessed the possibilities and limitations of applying pXRF in the non- de- 
structive/semi-destructive analysis of various kinds of archaeological samples: 

• in the analysis of Late Bronze Age pottery from Lossow (Brandenburg, Germany); 

• in the analysis of pottery with a blue-painted surface (Amarna project, Egypt); 

• in the analysis of glass artefacts from Komariv (Ukraine). 


5 The projects 

The archaeometrical investigation, combined with analysis of the spatial contexts of pot¬ 
tery found in various regions, forms the bracket uniting all the subprojects, geographically 
distributed from Germany, across Jordan and the Sudan, to the Persian Gulf (Fig. [3]), and 
chronologically from the origins of pottery production in the Neolithic Near East to 
the European Early Middle Ages. The combination of the research results of the various 
individual teams will enable us to investigate multiple forms of economic structures as 
they are embodied in the distribution and production of pottery. 

Obviously, each project deals with a society with its own specific cultural, political 
and economic circumstances. It is precisely this diversity that offers the comparative 
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Fig. 3 | Map of Topoi Projects A-6-1 to A-6-10: 1 Late Bronze Age ‘ Turbanrandscbalen ’ in and around the 
fortified site of Lossow; 2 The analysis of spheres of exchange in Southern Iran; 3 Systems of pottery 
distribution from the Neolithic to the Islamic era along the Middle Euphrates Valley in Syria; 4 Wheel 
thrown pottery of the Roman imperial periods in northeastern Germany; 5 Meroitic fine pottery: 
production, distribution, use; 6 The economic landscape of Hellenistic, Roman and late antique Bithynia; 
7 Distribution and production locations of Nabataean ceramics; 8 Distribution of ceramics in the larger 
Settlement of Cornqti-Iarcuri and its Settlement history; 9 Select pottery at Teil el-Amarna; 10 Glass 
working of the 3rd to 4th Century AD in Komariv, Ukraine. 


potential for the common project. With common goals and shared methods dealing with 
contrasting types of materials, the joint critical discussion of the distribution of the pottery 
must always take account of the entire set of materials, contexts, and analyses. Highlighting 
the nature of the various different structures of production and distribution of pottery 
allows apparent similarities to be integrated into variable economic interpretations and 
it is through the contrasts that such phenomena can be recognized and analysed. The 
cultural diversity of the projects is methodologically united by the unified archaeometrical 
analysis. Using comparative perspectives, our projects can be divided into three groups. 


5.1 Spatially oriented analyses of specific pottery types and 
production methods 


One set of projects aims at archaeometrically analysing the spatial distribution of highly 
specific pottery types that are parts of larger assemblages. For example, the Bronze Age 
Turbanrandteller on the ramparts of Lossow (Oder) and the surrounding region might have 
been assumed to be products of a specialized, attached production with a larger distribu¬ 
tion in the wider region. By contrast, the quantitative distribution of imperial Roman 
era wheel-thrown pottery produced among the populations beyond the Limes reveals 
great differences ranging from (a) a full-time nucleated workshop (Haarhausen) and a 
part-time dispersed independent workshop (Brandenburg) with a wider distribution to 
(b) individual dispersed workshops producing for their own Settlements (Chernyakhov- 
Culture, Ukraine). A retainer workshop is assumed for the Nabataean fine wares produced 
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in Petra (Jordan). The Meroitic fine wares of Sudan were produced in attached specialized 
workshops - and first results 45 suggest that they were only distributed intra-site. 

We are running a study on glass as a methodological comparison. In Komariv 
(Ukraine), a specialized nucleated workshop seems to have recycled Roman glass and 
distributed it through a System of prestige goods exchange. 


5.2 Studying regional ranges of pottery 

Another set of projects is geared towards the analysis of the regional spread of entire 
assemblages of ceramics. The Early Chalcolithic pottery of the south Iranian Zagros was 
possibly produced by specialists in nucleated workshops but apparently without any 
specific direction of spread. The exchange of pottery probably took place ‘down-the- 
line’ or was distributed by the producers themselves. The pottery of the north Syrian 
Euphrates Valley is being investigated diachronically, in time slices reflecting different 
socio-economic and political conditions. At Teil el-Amarna (Egypt) we have Mycenaean 
pottery possibly produced in retainer workshops on the Peloponnesian peninsula and 
local Egyptian inscribed amphorae; it is probable that the wine amphorae were produced 
in the neighbourhood of the vineyards, and both types were distributed by exchange of 
their content. 


5.3 Intra-site analysis 

The Bronze Age Romanian mega-settlement of Corne^ti-Iarcuri allowed the team to study 
both regional pottery distribution and the distribution of the various products within the 
settlement, for which a household production in dispersed workshops is probable. 


6 Two project examples 

6 .1 Pottery at the Late Bronze Age mega-site of Corne^ti-Iarcuri 

The Bronze Age mega-site of Corne^ti-Iarcuri lies in Romanian Banat. The Late Bronze 
Age settlement is the largest hitherto identified prehistoric settlement in Europe, fortified 
with four sets of circumvallation walls, the outermost of which has an outer circum- 
ference of 15.8 km, surrounding an area of 1772 ha, within which were three further 
interior wall Systems. An international team including the Berlin Museum für Vor- und 
Frühgeschichte 46 has been working at the site since 2007. 

For our purposes, a site of the size of Corne^ti-Iarcuri offers analytical possibilities 
allowing a multitude of research questions. Elowever, given the surface area of almost 
2000 ha, the usual method of typological Classification of pottery and other materials in 
relation to the stratigraphy must be complemented by spatial information. Individually, 
the excavation trenches with stratified material are large, but in relation to the overall size 
of the site they are quite small and thus of limited validity when drawing more general 
conclusions. We have, therefore, also carried out systematic large-scale surface surveys since 
the beginning of the excavations. At present we have collected c. 27 000 sherds from c. 
127 ha (cf. the overall plan, Fig.jqj). 47 Only a small proportion of such a large quantity of 
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Fig. 4 | Plan of the Late Bronze Age mega-site of Corne§ti-Iarcuri. The inner fortifications are easily 
recognized with the aid of the inserted sketch. 


relatively small fragmentary material can be typologically and chronologically classified 
- but offers a perfect source for the overall understanding of the site, since all the material 
can be assigned to specific squares; in combination with magnetometric surveying for 
Magnetic Resonance Imaging (MRI) the initial indications of Settlement density and 
concentration, as well as chronological shifts can be recognized. Out of this collection of 
fragmentary ceramic material - and material from six other settlements - 447 fragments 
were selected for a multi-level analysis. 

The research is thus being pursued on two different spatial levels: on the one hand 
the level of intra-site analysis emcompassing the two Settlement phases (Middle and Late 
Bronze Age), and on the other a regional study. 

Corne^ti-Iarcuri allows the investigation of the continuity of production and the 
distribution of products of the different Workshops within the site, with the surveys 
contributing to the discovery of the clay deposits used. The regional approch offers access 
to the exploration of the type and intensity of pottery exchange in the region. 

All 447 ceramic sherds underwent chemical composition analysis by pXRF, which was 
conducted using a Niton RF-Analyser. 48 The results of this analyses were used as the basis 
for selecting samples for further analysis. Abridged MGR-analysis was carried out on 170 
ceramic sherds; 103 samples were chosen for WD-XRF analysis and these samples also 
had their physical ceramic properties determined (open porosity, apparent density and 
water absorption). In addition, full MGR-analysis, structural MGR-analysis 49 as well as 
TG (thermogravimetric analysis), DTG (derivative thermogravimetric analysis), DTA (dif- 
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ferential thermal analysis) and XRD (X-ray diffraction analysis) was conducted on ten 
samples. Twenty samples were the subject of thin-section studies. 

According to our results, pottery from both the Late Bronze and Middle Bronze 
periods was made from various non-calcareous clays coloured by iron compounds and 
fired at 700 to 8oo° C in an oxidizing atmosphere with incomplete combustion of organic 
matter (a few exceptional pieces were briefly fired at higher temperatures in a fully 
oxidizing atmosphere). The variety of clays (matrix groups, Fig.J^J used may be evidence 
of many local workshops. 
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Fig. 5 | Matrix groups 
(MGR-groups) of the Late 
Bronze Age (LBA) and Middle 
Bronze Age (MBA) pottery at 
Corne^ti-Iarcuri. 


Ceramic bodies were intentionally tempered with grog. Neither organic nor mineral 
tempers were used; isolated examples of mineral tempers were observed at individual sites 
beyond, but not at, Corne^ti-Iarcuri. Figure[6] shows typical photo-micrograph images of 
sherds from Corne^ti-Iarcuri viewed through a polarising microscope. 

The grog was proven by MGR-analysis to have been the same composition as the 
main body to which it was added. Pottery produced on-site was identified based on the 
geochemical characteristics of the ceramic body, in the absence of any other evidence. 
Therefore frequency of occurrence and compositional similarity to clay samples was the 
criterion used to determine whether or not pottery was local. Carrying out MGR-analysis 
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- 2.80 mm -► •*- 2.80 mm -► 

Fig. 6 | Sherds from Cornefti-Iarcuri (left LBA, right MBA) viewed through a polarising microscope. In the 
matrix grog is clearly visible. 


enabled the identification of the clays used (MGR-groups), which revealed that there was 
no on-site continuity in the use of clay raw materials between the MBA and the LBA 
(Fig- [5J. None of the clays used in the Middle Bronze Age were used in the following 
era. In terms of pottery manufacturing technology, however, there were no significant 
differences between the Middle and Late Bronzes ages; it was only the raw material that 
differed significantly. 

This raises the question of the origins of Corne^ti-Iarcuri: did the Late Bronze Age Set¬ 
tlement emerge out of the preceding Middle Bronze Settlement? As the practice of pottery 
production depends upon pottery-making individuals and intergenerational learning, 
one could suspect that the analytical results point to population continuity. The change in 
the type of clay used can be ascribed to a shift in the recovery of the raw material, possibly 
due to the exhaustion of the deposits used in the Middle Bronze Age. Such a development 
need not necessarily be interpreted as a discontinuity in any other area than raw material 
acquisition. With all due caution, the analyses stressing technological continuity can be 
taken as indications of the development of a large Settlement growing out of the Middle 
Bronze Settlement. 



Fig. 7 | Principal components 
analysis using the elements: Ti, 
Fe, Ca, K, V, Rb, Sr, Zr. Analysis 
by a pXRF was carried out on 
150 samples from 
Cornefti-Iarcuri. MBA pottery 
(Ci) cannot securely be 
distinguished from FBA (C2) 
pottery on the basis of Chemical 
analysis. There is a clear 
distinction, however, between 
sherds of local pottery from 
Corne^ti-Iarcuri (C2) and 
regional pottery (C3). Probably 
imported pottery is also 
distinguished (C4). 
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The study of the Middle and Late Bronze Age pottery in and - for the Late Bronze 
Age - around Corne^ti-Iarcuri led to some other clear results seen using pXRF analysis 
(Fig.. In a principal component analysis, Ci encompasses all of the Middle Bronze Age 
pottery materials distinguished by MGR-analysis, cluster C2 comprises all Late Bronze 
Age materials, cluster C3 unites Late Bronze Age materials also appearing at other sites. 

Ci and C2 clusters consist of samples belonging to several MGR groups which 
probably represent local Corne^ti-Iarcuri household production which did not contribute 
to exchange processes beyond the Settlement. This contrasts with the strikingly different 
cluster C3 found in small quantities in six sites explored. Until now we have not been 
able to propose any specific place of production for the pottery of this cluster. It follows 
that we have a pottery group which was exchanged on the regional level. The economic 
image is rounded off by a small number of pieces (C4), each different in MGR analysis 
and with its own individual chemical fingerprint - and none of which appears to have 
been produced at any of the places hitherto explored. 

Fig.[8]shows the spatial distribution of the Late Bronze Age pottery groups. The three- 
fold Classification of the pottery distribution is easily recognized: local products (blue 
in Corne^ti-Iarcuri, marked with various green tones are local productions at six other 
places) which were not exchanged. They make up the majority of the material found at 
each place. Then there are regionally exchanged products (yellow) with a presence at all 
of the settlements hitherto explored, and a series of individual vessels (red), about the 
production of which we have not yet been able to draw any conclusions. 

As understood today, taking account of technological aspects of pottery production, 
general household production can be assumed. Yet larger workshops may have been 
responsible for specific products, as illustrated by the more widely distributed C3 group, 
and meaning that production for exchange purposes could potentially be proposed. This 
hints at a complex distribution of production Systems. 

For Corne^ti-Iarcuri, it remains to establish distribution patterns displaying vessel 
types according to our archaeometrical pottery groups insofar as this is possible with our 
fragmentary material. The origins of the raw materials and the locations of the production 
centres still remain unclear. 


7 The grey wheel-made ceramics in Olbia and its surrounding 
of the first centuries CE 

The investigation of the pottery from the area of the Southern Bug river forms a part of 
this project. In this case, the general aim is to clarify the relationship between the ancient 
center of Olbia and its surrounding region. The analytical results of the production of pot¬ 
tery are considered an important element of the economic structure of the ancient city. As 
described below, the history of this area is characterized by the interruption of Settlement 
and population shifts during the first centuries CE. Therefore, the project was focused on 
the development of pottery production under different cultural, economic and political 
conditions. The pottery samples derive from ten sites, 50 six of which include material from 
the ist to 4th centuries CE. Two sites (Radsad, Skelka) yielded only ceramics from the ist to 
3rd centuries. From three sites (Adzhigolska Kosa, Novokondakove, Stanislav) only grey 
pottery deriving from the 3rd to 4th Century was analyzed. For the sites of the Olbian 
cbora we tried to base the analysis on grey ceramics found in well recorded archaeological 
complexes. For Olbia itself the selection of samples was focused on complexes and layers of 


50 Adzhigolska Kosa, Kozyrka, Novokondakove, Olbia, Petukhivka, Radsad, Skelka, Stanislav, Stara Bog- 
danivka, Zolotyi Mys. 
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Late Bronze Age Settlements 


Corne§ti - larcuri 


Timisoara - Fratelia 


Giroc - Mescal 


Voiteg - Voiteni 


Deta - Dudarie, 


Peciu Nou 


10 km 


Fig. 8 | Spatial distribution of Late Bronze Age pottery Groups in the Banat. Blue (Cornefti-Iarcuri), various 
green tones (other sites): local production. Yellow: regional products. Red: a series of individual (imported?) 
vessels. 


the 3rd to 4th Century CE. The samples of Settlements in Novokondakove and Adzhigolska 
Kosa present random collections. 

The polis of Olbia Pontica is situated where the Southern Bug flows into the 
Dniprovskyi Lyman, in the modern district of Mykolaiv (Ukraine). The production of grey 
ceramics is already known for the final centuries BCE in this polis, originally founded by 
Greek colonists. For the period from the ist to 3rd centuries CE it is presumed that grey 
ceramics were produced here for the polis and the Settlements, as well as the hillforts in the 
cbora. 51 Remains of at least 10 kilns dating to this period were discovered, testifying to the 
local production of several kinds of ceramics. 52 Production of ceramics for local demand 
was also presumed for Kozyrka, the best investigated hillfort of the cbora, based on finds 
of slag and remains of a workshop for metal or ceramics. 53 As parts of an administrative 
and defensive System, the polis and hillforts were in constant contact with each other, by 
both overland and water routes. Thus grey ceramics could reach every point of the cbora. 
Furthermore one can expect the import of ceramics from the Roman provinces. Düring 
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this period, grey wheel-made pottery was one part of the ceramic ränge consisting of grey 
wäre, red wäre, Terra Sigillata and other ceramics. 

In the third Century, these hillforts, like Olbia itself, were destroyed during the so- 
called ‘Scythian’ or ‘Gothic’ wars. Part of Olbia was rebuilt in the traditional fashion at 
the end of the Century, surviving until the middle of 4th Century CE. A pottery kiln found 
in Olbia is evidence of local pottery production during this period. 54 But with a chora 
only 5-10 kilometers in diameter, the polis had contracted slightly in comparison to the 
previous period. Territories in the surroundings were now occupied by Settlements of 
the Chernyakhov culture - the former hillforts served as unfortified rural Settlements. 
For this archaeological culture, grey wheel-made pottery is one of the most striking 
features dominating the material. Until now there is no evidence of pottery production 
within the Settlements of this area, though it is well known from other regions of the 
Chernyakhov culture. Relations between Olbia and these Settlements in the surrounding 
region certainly existed in various ways. Exchange of ceramics or ceramics as packing 
material could both have played a role. 

Typological and macroscopic study allowed the Separation of the grey wheel-made 
ceramics of the area into two separate ranges - Grteco-Roman and Chernyakhov. 55 The 
Grteco-Roman ränge consisted of tableware, including bowls, jugs and jars, mostly from 
the ist - 3rd centuries CE. The Chernyakhov ränge of the 3rd - 4th centuries CE involved 
not only tableware, but also considerable quantities of kitchenware, such as pots, simple 
bowls, and storage vessels. Using archaeological methods, it was impossible to determine 
the provenance of the pottery or to distinguish local characteristics this material. 56 


7.1 Description of methods used 


Our analysis was based on a selection of sherds from the Olbia region. From the ten sites, 
altogether 284 sherds were selected for archaeometrical analysis in the laboratory. The 
analytical methods employed encompassed: chemical analysis by pXRF, 57 abridged MGR- 
analysis and chemical analysis by WD-XRF. The first procedure undertaken was pXRF 
analysis, which was carried out on all 284 samples. After that, 210 samples were selected 
for abridged MGR- analysis (refiring at noo°, 1150° and 1200° C) (examples, Fig. [9]). On 
completion of the MGR-analysis, the samples were reclassified according to the results of 
this analysis and the subsequent selection of 33 fragments for WD-XRF analysis was based 
on this new Classification. 

The chemical data determined by pXRF measurements were statistically analyzed with 
a hierarchical cluster analysis, by the Ward method. This analysis revealed a 4-Cluster 
solution, with clusters particullarly separated due to the Fe203 amount from each other 


(see Fig. 101. 


The conclusions on the basis of the chemical data were, however, initially limited. Only 
the comparison of the clusters with the results of the MGR analysis gave a more finely 
nuanced picture. The MGR-analysis revealed four different clay types which were used 
to prepare the ceramic bodies: calcareous clay (CC), iron-rich non-calcareous clay (NC), 
iron-rich non-calcareous clay with carbonates in the matrix (NC cc) and non-calcareous 
clay with low contents of iron compounds (NC Fe-). Examples of clay types are given in 
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Fig. 9 | Olbia and its vicinity. Different clay types, samples after refiring at 1150°C. CC = calcareous clays 
CCi, CC2 and CC4, NC = non-calcareous clays coloured by iron compounds, Fe- = few iron compounds. 



Fig. 10 | Cluster analysis of 
pXRF-data (Ward method). 
Distribution of Cluster 1 to 4 
according to Fe2C>3 (°/o by 
weight) and CaO (°/o by weight). 





Michael Meyer et al. 


208 


Figure [9] Besides this, there is evidence for heterogeneous mixing of two different clay 
types, non-calcareous iron-rich clay and calcareous clay, with different recipes. 

The comparison of Ward-based clusters, clay types and the ceramic ränge (Graeco- 
Roman as well as Chernyakhov) makes it apparent that calcareous clay (CC) is mainly 
associated with Cluster 2 and is mainly connected to the Graeco-Roman ränge, whereas 
Chernyakhov pottery is found in all four clusters (mostly clusters 1-3) and mainly made 
ofvarious non-calcareous clay (NC/NC cc/NC Fe-) (Fig. 0 


Chernyakhov 


Graeco-Roman 


l * 4 ° 

o- 

• < 0 % 

0- 

0- «c 


% ** 0 ®° 


0- 


0- 

£ 

0- ^ 0 

0 

• 0 

0- 

°- • 


% 

• 

0- V 



Non-calcareous 
clay types 
according to 
MGR-analysis 
• nc 

O NC cc 
O NC Fe- 
O mix NC(CC) 
Omix CC(NC) 


5,0 10,0 15,0 20,0 ,0 

CaO 


5,0 10,0 15,0 20,0 

r% per weiahtl 


Chernyakhov Graeco-Roman 



Specific 
calcareous 
clay groups 
according to 
MGR-analysis 

• cci 

• CC2 

OCC 3 

• CC4 


CaO [% by weight] 


Fig. 11 | Distribution of clay types according to four clusters and pottery ränge. Left: non-calcarous clay 
types; Right: calcareous clay MGR-groups. 


The results of MGR-analysis not only presented different clay types, but specific MGR- 
groups within the clay types as well. Within the samples made of calcareous clay, the 
MGR-analysis provided one major group CCi and five other groups consisting of a few 
samples each (CC2 - C4). Graeco-Roman pottery is mainly made up by group CC 1, 
whereas CC 2 and CC 4 are mainly connected to Chernyakhov pottery (see Fig. 11 right). 


Since calcareous clay itself was more offen than not connected to Ward cluster 4, most 
of the MGR CC groups appear in cluster 4 as well. Cluster 3 only contains samples of 
MGR-group CC 2 which are mostly samples from the Chernyakhov ränge. 

In contrast to calcareous clays with few MGR-groups, there are quite a few non- 
calcareous MGR-groups, which each consisted of just a few samples (in general 1-3 sam¬ 
ples per non-calcareous MGR-group). The non-calcareous MGR-groups spread through 
all four clusters. 

The comparison of the results based on several analytical methods allows the follow- 
ing conclusions: 


• Grey pottery of the Graeco-Roman spectrum was mainly made using the same 
calcareous clay (CCi), probably at one place of production (nucleated worksbop). 
Due to a number of kilns in Olbia, we work on the hypothesis that this one place 
of production was situated there. Düring the ist to 3rd centuries, this pottery was 


left). Apparently, the production continued into the 4th Century CE, but we have 
Graeco-Roman pottery dated to this period only from Olbia. 


distributed to other sites within the chora by regional trade and exchange (Fig. 


12 


• Evidence for an import of grey ceramics of the Graeco-Roman ränge from Roman 
provinces is utterly absent. Just one sample is clearly different and likely an import 
(ES-ZjM-7). 
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Fig. 12 | Grey wheel-made ceramics, groups of composition and their distribution. Left: Grsco-Roman 
ränge, calcareous clay CCi, distribution of samples from the ist to 3rd Century CE. (a) hillforts and the polis 
of Olbia; (b) rural Settlements; (e) border of the chora of Olbia. Right: Chernaykhov ränge from the end of 
the 3rd to 4th Century CE, black spots - Settlements of Chernyakhov culture; (c) sites with specific local 
compositions of non-calcareous clay; (d) sites with additionally calcareous samples; (e) former border of the 
chora of Olbia; (f) relation between the sites according to distribution of clay type NC cc MGR-Group 40. 


Grey pottery of the Chernyakhov ränge was mainly made with non-calcareous clay. 
Numerous groups with a composition specific to each site were detected indicating 
local places of production (Fig. 12 right). In Olbia, several specific groups are found, 


underscoring the existence of local production there as well. Based on the knowledge 
of pottery production within the Chernyakhov culture in general we assume a 
number of dispersed worksbops with more or less seasonal production. 


• Locally produced non-calcareous pottery of the Chernyakhov ränge mainly re- 
mained in particular sites. Only some samples from Olbia and one sample from 
Novokondakove, a Settlement some 40 km away, have the same provenance. 


• Separate sherds of the Chernyakhov ränge with calcareous compositions were found 
at several sites. Their composition does not match the particular local groups of 
non-calcareous clay and they can be considered to be products of exchange from 
other settlements/workshops (Fig. [12] right). Thus, in addition to the mainly local 
distribution of Chernyakhov pottery we can assume a low level exchange between 
the sites. Ceramics as a Container for other goods could also have played a role in 
the distribution of such vessels. 


Summing up, we can conclude that the two temporally distinct pottery ranges detected by 
archaeological investigations differ not only in clay composition, but the production and 
distribution of pottery clearly differed as well - corresponding to changes in settlement 
and economic structure. Production of grey pottery at one place and its distribution 
within the chora presents a different Organization of economic space of the ist to 3rd 
centuries CE that contrasts markedly to the mainly local production of the Chernyakhov 
culture with a marginal rate of regional exchange. Some questions remain open due to the 
limited number of samples. It was only possible to establish the distinctions within the 
ränge of grey wheel-made ceramics of this region through a combination of archaeological 
and archaeometrical methods. 
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8 Conclusion 

At the core of our research outlined here is the analytical method of archaeometrical 
pottery analysis. Our goal is to transfer the results obtained into a comparative ceramology 
that takes account of the milieu tecbnique in which pottery is made and used. In the 
cases we analyze, specific types of pottery may be means for ulterior ends when used for 
cooking, storage,or the distribution of other materials. Or pottery may be an end in itself, a 
group of things apppreciated for their functional and aesthetic characteristics. While these 
dimensions play a role in our interpretations, our main emphasis is on production and 
distribution characteristics that provide insight into three different kinds of knowledge. 

Specific ways to mix the various raw materials in pottery production are each part of 
local practical know-how, a knowledge that can be assumed to be mainly if not exclusively 
embodied. This kind of situated, historically and geographically specific knowledge is the 
result of a point de contact entre le milieu interieur et le milieu exterieur [oü] se materialise cette 
pelicule d’objects qui constituent le mobilier des bommes . 58 That is, technologies of pottery pro¬ 
duction, like other technologies, cannot be evaluated against some universal Standard of 
‘efficacity’ but need to be considered within the socio-economic structures and collective 
mentalities in which they developed. Our position, as specialist observers, does not allow 
us insights into the past reasoning that led to the mixing of specific clays and tempers, 
firing procedures and other productive practices. Nevertheless, we can identify operational 
chains, and compare them and their complexities. 

Two other kinds of knowledge are both spatial. The identification of clay sources or 
at least of different clays used for specific wares is a correlate for resource knowledge. In 
some cases, it is possible to specify quite accurately the origin of raw materials, while in 
others, already the mixing of different clays in one body of pottery makes the identification 
of a specific source problematic. Easier to reconstruct is infrastructural knoivledge. By this 
term we mean the apparent knowledge about landscape potentials that were mobilized 
in the past for transportation and distribution of specific types of potteries. Distributional 
patterns can be related to topography, hydrology, and other features of physical space, but 
of course also to the potential and limitations of social and political spaces. 

Both the combination of practical know-how and spatial knowledge can be unravelled 
for specific (pre-)historic cases by applying the described set of archaeometrical methods. 
Combining the archaeometrical work with archaeological contexts is essential for research 
that aims to close the gap between empirical material culture research and the modelling 
of past economic and spatial knowledge. 
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Infrastructures, Mobility and Water 
Management. The Iberian Peninsula in the 
Imperial and Post-Imperial Context 


This paper investigates the way in which technical and normative knowledge relating to 
infrastructures, mobility and water management, which the Romans began developing 
in the republican period, was functionalized for the purpose of expanding the empire 
in the Iberian Peninsula, starting with the establishment of Roman provincial rule and 
continuing into the Islamic epoch. It also examines how that knowledge was entrenched in 
the individual Iberian provinces, and adapted to reflect specific local features. In addition 
to shedding light on how imperial concepts manifested themselves in the appropriation 
of space in specific contexts, the example of the Iberian Peninsula elucidates both how 
the knowledge in question was adapted to meet ‘regional-political’ objectives once the 
imperial frame of reference feil away and how it was ultimately restructured, modified and 
legidmized to reflect overriding religious considerations. The paper also provides examples 
indicating the degree to which antique concepts lent themselves to transformation while 
simultaneously representing both a potential and a challenge for any subsequent rulers. 

Mobility; infrastructure; empire; water-management; Iberian Peninsula; transformation; 
Roman law. 


i Introduction 

Knowledge about the construction of infrastructure and water usage played a fundamen¬ 
tal role in the formation of people’s concepts of space in the ancient world and was 
essential for the conceptualization and implementation of political rule organized on a 
territorial basis. Two factors that held particular significance for the Imperium Romanum 
were mobility and infrastructure, all the more so given the tremendous momentum gener- 
ated by Rome’s rapid rise to become the caput orbis terrarum 1 and the reciprocally effective 
conditions for continuous growth created in the territories it acquired. To illustrate just 
how critical interactions among these factors were for that process, even in the eyes of 
contemporaries, we eite a passage from the Greek historian Polybius, who, in the middle 
of the 2nd Century BC, declared his belief that Rome had risen to supremacy over the 
entire world. 2 In a sense, one could see this passage as constitutive for the collaboration 
in our research group: 

In our own age, however, the Asiatic districts have been opened up both by sea 
and land owing to the empire of Alexander, and the other places owing to the 
supremacy of Rome. Men too of practical experience in affairs, being released from 
the cares of martial or political ambition, have thereby had excellent opportunities 
for research and inquiry into these localities; and therefore it will be but right for 


1 Liv. 1.16.7. 

2 Pol. 1.1.5. 
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us to have a better and truer knowledge of what was formerly unknown. And this 
I shall endeavor to establish, when I find a fitting opportunity in the course of 
my history. I shall be especially anxious to give the curious a full knowledge on 
these points, because it was with that express object that I confronted the dangers 
and fatigues of my travels in Libya, Iberia, and Gaul, as well as of the sea which 
washes the Western coasts of these countries; that I might correct the imperfect 
knowledge of former writers, and make the Greeks acquainted with these parts of 
the known world. 3 

As this passage announces, in fairly programmatic terms, Rome’s expansion as a world 
power was linked with the opportunities created by Rome’s supremacy on land and at 
sea. 4 Underlying the Polybian idea is the fact that knowledge acquired about space, in 
addition to being necessary for its acquisition, i. e. for the extension of Rome’s dominion, 
had also prepared the ground for the creation of new knowledge, indeed for research, 
and infrastructure. 5 The granted accessibility that Polybius is postulating here is one el- 
ement of a new kind of self-perception. Clearly, it is a form of self-perception that could 
emerge only in the context of a great power that had created the relevant infrastructures. 
A kind of “consciousness of ability” (Könnensbetvußtsein) (C. Meier), which generates new 
impulses to identify obstacles yet to be overcome, i. e. the tension between the ability to 
do something and the task of doing it, is encompassed within an imperial identity that is 
beginning to see the Mediterranean region as a single whole to be structured. 

The aim of our research is to investigate how this imperial identity is transformed 
and how it is translated into reality, while examining the degree to which this identity 
rests on the factors of infrastructure and mobility. What actually constitutes the Imperium 
Romanum? How does that imperium proceed? How does it evolve, and in what ways 
does political change within the imperium manifest itself in its existing infrastructure (for 
instance in the increasing emphasis on the dominant figure of the emperor, which can be 
found even at the regional level, and in the understanding of his presence as encompassing 
the entire empire after the end of the republic)? What lasting structures does it create? How 
does this influence our own image of Rome’s imperial space? The investigation of specific 
regional contexts appears to be the most appropriate approach to answering questions 
addressing such developments of longue duree. 

We have therefore chosen to study the Iberian Peninsula to explore these questions in 
situ, as they coalesce in specific examples.To do so, we are adopting multiple perspectives: 
the judicial perspective (What Steps were taken to regulate land acquisition and irriga- 
tion? 6 How are spatial considerations taken into account? How were techniques and legal 
arrangements passed on? 7 ), the perspective of opening up for development (How could 
road networks and irrigation Systems function? 8 What notions of empire and the duties 
associated with empire do they express? How are the use of terrain, spatial representation 
and the legitimization of sovereignty interrelated? 9 ), an economic perspective (How was 
trade organized along existing routes? Along new routes that had yet to be developed? 
How much importance should we assign to the economic aspect in determining the 


3 

4 


5 

6 

7 
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Pol. 3.59.3-8. 

For a later reference, one can point to the Rome speech of Ailios Aristeides (held in AD 143) in which 
the panegyric addresses the achievements far more than the still existing potentials, and the empire-wide 
infrastructures already created are emphasized particularly as a sign of true dominion, see Aristeid. (Eiq 
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political approach to space in Spain?), as well as the perspective of the “mental infrastruc- 
ture” 10 of the Imperium Romanum (What is Spain’s role in the broader concept of the 
imperium? What importance does control of the Mediterranean acquire as the Roman 
Empire develops? 11 ). We also examine how the creation of specific infrastructures was 
bound up with the idea of a superstructure and how both were influenced by the prospect 
of the continually increasing potentials. To shed light on the complexity and sustainability 
of the ancient concepts with reference to transformation processes, we are examining both 
the imperial and the post-imperial phase. 

The purpose of infrastructures, as constructed in the Iberian Peninsula during its time 
within the empire, was to facilitate mobility, the exchange of material and communication 
across great distances, just as it was in other regions of the Imperium Romanum. One 
thinks first in terms of military requirements, of course, and rightly so. It would be difficult 
to justify restricting ourselves to an investigation of the “military” stricto sensu though, 
given the extent to which Roman military deployment advanced the Romanization of 
the provinces and in view of the army’s role as a major factor in local economies. In 
fact, a wide variety of people benefited from the road and river linkages, among them 
state and church/religious officials, merchants, pilgrims and many others. It is therefore 
quite reasonable to view the infrastructures of the Roman Imperium as an instrument 
permitting and facilitating mobility within the empire and among its provinces, though 
one that could control and restrict that mobility when the need arose. Since there is no 
term in the primary sources that corresponds to the present-day’s very broad concept of 
‘mobility) we should now consider the phenomena that were associated with it. Roads, 
way stations, inns,changing stations, bridges, boat docking sites and border crossings com- 
prised the ‘hardwarej as it were, of the Roman transportation network (Fig.Q. Something 
analogous to ‘Software’ was also in place to allow the network to be used: this would 
include everything related to the management and control of mobility - travel permits, 
letters of recommendation, permits authorizing the bearer to use the cursuspublicus, ‘travel 
passes’ and, of course, numerous legal provisions intended to ensure the efficiency of the 
transportation System and regulate, tax, restrict or prevent the mobility that System made 
possible. Thus the necessity of the convergence among the increase in knowledge, the 
control of mobility and the efficiency of infrastructural concepts emerges very clearly. 

This research, then, is an attempt to frame the Imperium Romanum as a laboratory 
for testing various approaches to space: we will be looking at the hopes and convictions 
that drove these processes, how approaches to Solutions to particular problems found 
expression in reality, what they achieved in the short and long-term (reaching even beyond 
into the post-imperial period) and how that influenced the emergence of new ideas about 
order. In some respects, the Iberian Peninsula presents a sort of regional crystallization 
point for some of these materializations, constituting as it does a delimited space within 
which we can examine developments occurring both after the seizure of the peninsula 
by Rome and during the rule of Rome’s successors, and attempt to identify the interde- 
pendencies at play. Taking up Polybius’ view that the known world was shrinking under 
Roman power, contracting into something which could be controlled and comprehended 
or, at any rate, which could now be explored in a finite sense, we can see how the interplay 
of various perspectives had laid the groundwork for a collective approach: Spain as a field 
of penetration and exploration, a sphere for both benchmarking and self-definition on 
the part of Roman central authorities and, ultimately, as an example of the mobility and 
infrastructure challenges faced by an empire. 
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Fig. 1 | Schematic depiction ofltinerary I, carved on one of the goblets from Vicarello (CIL XI 3281). 


2 Spain, Pillars of Hercules and Oceanus: Reference points in 
the mental infrastructure of the Imperium Romanum 

The territories of the Iberian Peninsula played a special role in Roman history during its 
Republican and Imperial period. 12 In 197 BC they were firmly established within the ad¬ 
ministrative structure of expanding Rome as the provinces Hispania Citerior and Hispania 
Ulterior, with varying degrees of real control. 13 The resulting Status quo would endure 
into late Antiquity, 14 when the peninsula gradually came under Visigothic rule in the 5th 
Century AD. In the mid 6th Century, Emperor Justinian I launched a swift reconquista by 
Rome of the Southern part of the peninsula (corresponding roughly to former Baetica); its 
outcome endured for several decades,in the final codaof direct (Eastern) Roman influence 
in Spain. 

Justinian’s motivations are ultimately irrelevant for our investigation. Certainly, 
though, Spain and the Straits of Gibraltar were still of great importance in his scheme 
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in the 6th Century. 15 The Straits had been inextricably bound up with notions about 
maritime borders, the accessibility of water spaces and ways that people could access 
maritime spaces since the days of the Roman republic, indeed, since Homer and the 
cultural transmission of mythic content. The south of Spain was many things in one: 
it was the westernmost of all Roman provincial territories apart from northern West 
Africa and at the same time the westernmost known point of the orbis terrarnm. But the 
enduring significance of this imagined border of the Ancient world as a limit and barrier 
to human ambition was due less to the fact that the European Continental plate had its 
Western edge there than to the idea of a ‘water border! a maritime barrier that the Pillars 
of Hercules designated. Hercules himself had marked the westernmost end of the world 
with his ‘pillars’ (actually, ‘stelai’) at the place where the Mediterranean and the Atlantic, 
mare internum and oceanus , met). Due in part to this mythic freight, the pillars had, since 
the Greek period, been a “powerful symbol of a border human beings could not cross” 16 , 
whose power could not substantially diminish even the progressive exploration of the 
Atlantic. 17 

This ‘landmark’ 18 on the Western edge of the Mediterranean was important for Roman 
ideas about their empire. Cicero described the city and surroundings of Gades as the 
termini imperii , 19 i. e., the limits of the empire (Strabo 20 later identified this area as most 
probably, though not incontrovertibly, being the site of the Herculean ‘pillars’). Thus the 
defining role of Southern Spain emerges clearly in Cicero’s political rhetoric: only in 
Southern Spain does Roman influence end, as it inevitably must, since the world itself 
ends there - and even there, one can rely on the indisputable and loyal possessions of an 
empire with dominion over the inhabited world. 

This view of Roman Spain was common outside oratory as well. A series of milestones 
raised in Spain under Augustus, integrating into the self-representation of the imperial 
idea a road which stretched from the river Baetis to the coast near Gades, clearly indi- 
cated the scope of influence of the Roman Principate, quite naturally using the coast 
at Gades as a point of reference: “ Imp(erator) Caesar divi fiilius)/Augustus co(n)s(ul) XIII, 
trib{unicia)/potest[ate) XXI, pontißex) max(imus)./A Baete etlano August(o) ad Oceanum _” 21 

Yet we find, at about that same time, the beginnings of a fundamental shift in the 
perception of the Pillars of Hercules and therefore also of the ocean they stood for. The 
final years of the Roman republic were years marked by the swift expansion of geographic 
knowledge and exploratory ambition. 22 Not limited to Continental territories, this shift 
encompassed the notion of the conquest of maritime spaces, even of the element water 
itself: consider, for instance, Florus’ report 23 that a golden statue of a captive Oceanus 
was part of Caesar’s triumphal procession, celebrating the Crossing to Britain. This was 
an obvious reference to a new dimension in Roman relationship to water. As a survey of 
the plethora of reports from the period shows, the years of the early Principate seem to 
reflect the realpolitik-driven evolution of a remarkable ambivalence in the treatment of 
the Pillars of Hercules and Southern Spain. A classic example of this is the famous passage 
in the Res Gestae Divi Augusti, where the emperor speaks of the territorial expansion 
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of the imperium under his aegis. Not only does he claim to have extended the borders 
of the Roman provinces at the periphery of Roman rule ( provinciarum ... fines auxi) in 
general, he also claims to have brought a state of peace to the Western provinces - Hispania, 
Gallia and Germania - surrounded by the ocean from Gades up to mouth of the Elbe (qua 
includit Oceanus a Gadibus ad ostiumAlbisfluminis). Most notably, though, at least for present 
purposes, he initiates a “new age” of Roman interest in and success on the waters in the 
West: “I sailed my ships on the ocean from the mouth of the Rhine to the east region up 
to the borders of the Cimbri, where no Roman had gone before that time by land or sea 
(quo neque terra neque mari quisquam Romanus ante id tempus adit)? 24 

In this text, the reference to the ocean and Gades, the location of the pillars, seems 
almost automatic, a reflex carried over from an earlier time. Some part of the associative 
power of these traditional landmarks must have dissipated in a time which had seen the 
Crossing to Britain, the transformation of northern Spain into a province and voyages into 
the Baltic. By this time, the notion of the sea as a barrier, an obstacle to human mobility 
and thus also a cut through the arteries of marine infrastructure was giving way to the 
idea of the ocean as a navigable, tamed water space which was an integral component of 
Roman influence rather than an insurmountable barrier. Tacitus expresses this in similar 
terms when he has the apologists of the Augustan Principate argue that the remote rivers 
and ocean formed a secure, stähle ‘fence’ around the empire ( saeptum imperium 15 ). 26 

The most explicit verbalizations of these novel perspectives, which broadened tradi- 
tions of the spatial horizon that were centuries-old, is found in the work of Contemporary 
Greek historians writing about the res Romana. In the ist Century AD for instance, Appian, 
right at the Start of his Roman History, writes that Rome’s political map no longer recog- 
nizes any traditional barriers on water: Rome is master, he says, “[i]n the Ocean, [of] the 
major part of those who inhabit the British Isles. Then entering the Mediterranean by the 
Pillars of Hercules and circumnavigating the same we find under their rule all the islands 
and mainlands washed by that sea” (trans. White). 27 

If we take this wording, which is fairly representative, seriously, it points to a fun¬ 
damental change in the perception of the Pillars of Hercules and the associated geo- 
graphic/political concept over the course of just a few decades: the boundary, the termini 
imperii , and thus the outer limit of Roman ambition, which Gades and Southern Spain 
still had represented in Cicero’s time, is now no more than a reference point, one of 
many ‘landmarks’ in the surrounding imperial space. Though this landmark facilitates 
the subdividing and Organization of the mental infrastructure, i. e. helps structure space 
on the conceptual level, it can no longer in any way transport the notion of a natural 
border for an empire which had raised the nonexistence of boundaries to the Status of a 
defining element. 28 The famous water barrier had become one element of a new Roman 
idea of empire that was based in no small part on the imagined boundlessness of mobility. 

Thus one cannot understand the three factors of mobility, infrastructure and empire 
only in terms of the concrete structuring and opening up of a specific space. They must 
also be considered at a higher level. There is reason to suspect that the concept of a space 
under the secure dominion and control of Rome had to encompass both the Mediter¬ 
ranean and the Atlantic before the idea of Roman world domination in its true sense 
could be, at least conceptually, realized - an idea concisely summarized in the phrase terra 
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marique , which, though borrowed from earlier traditions, took on a quite new symbolic 
weight in Augustus’ time. 29 Therefore the view, which still has its proponents today (in the 
three-phase scheme dividing world history into potamic, thalassic and [modern] oceanic 
phases developed by the i9th Century geographer Ernst Kapp), that the Roman empire 
was a thalassic imperium, which concentrated only on the Mediterranean, 30 ignores, at 
least from the standpoint of the history of ideas, an aspect of the Roman Empire’s view 
of itself, its geographic/political legitimization and definition. It is an aspect of central 
importance, though it remains underrepresented in present-day scholarship. The conquest 
of the terrestrial as the foundation of a new mental imperial infrastructure was not 
restricted to the ‘safe harbor’ of the Mediterranean, but encompassed in principle the 
element water as well. 31 

The road and trade networks between the Iberian Peninsula and Rome are a good 
example of the intense use of water and land in this region. To illustrate this, we turn to 
the province Baetica. 


3 Baetica felix 32 

Strabo’s description of the blessings of Baetica as the wealthiest province of the whole 
orbis Romanus 33 entitles us to consider the infrastructure of this Roman province as 
an example of extremely successful intra-provincial communication, and of perfect in- 
tegration into the overall infrastructure of the Roman Empire. In addition to praising 
the country’s wealth in agricultural products and mineral resources, the Greek author 
particularly stresses the exceptionally good conditions in Baetica for river traffic and its 
excellent transport connections to Coastal and overseas shipping: 

Baetica ... is marvelously blessed by nature; and while it produces all things, and 
likewise great quantities of them, these blessings are doubled by the facilities of 
exportation ... this is made possible by the rivers, and by the estuaries as well, 
which ... resemble rivers, and, like rivers, are navigable inland from the sea, not 
only for small boats but also for large ones, to the cities of the interior. 34 

It is only proper then that Baetica took its name from the river that forms its predomi- 
nant feature, the only Roman province to do so. 35 The Baetis constituted a natural 
infrastructural feature, particularly significant for intra-provincial traffic. If Strabo’s praise 
gives primacy to riverine trade and fluvial transportation over road transportation, this 
is understandable since a navigable river offered the possibility of transportation at far 
less expense. 36 For that reason, Baetica’s road System was, of necessity, connected with 
the river Baetis (now Guadalquivir) and its navigable tributaries, which form a “via fluvial 
romana”par excellence. 37 That the Roman road System was oriented along this main artery 
from early on can be easily detected by examining the general geographical orientation of 
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Roman structures on the Iberian Peninsula, along a survey line that stretched from Gades 
to the Pyrenees and beyond. 


3.1 A Gadibus Romam - a survey line 

This long survey line, along which the road System of the Western part of the Roman 
Empire is aligned - the Via Herculis - is an ancient route known at least since the outgoing 
republic; but it is only thanks to the silver vessels known as the Vicarello goblets from 
the 4th Century AD, that we know its course in detail. 38 The itinerary inscribed on those 
goblets leads, cosmographically speaking, from the edge of the Western world to its center, 
that is: from Gades, from the Pillars of Hercules, to the city of Rome. 

Identifying 104 places, from Station to Station, the goblets state the mileage of each 
stage of the route, for a total of 1840 miles. Certainly, this ‘Via Herculis’ must have been 
relatively well known: this is indicated not only by the inscriptions on the goblets, but 
also by the fact that the course was the subject of a literary riddle in the 3rd Century AD. 
The riddle is an arithmetical poem in which a certain Metrodorus presents the distance 
from Gades to Roma as the sum of mathematical fractions. 39 The result of his calculation 
is highly revealing: 15,000 stadia,or 1875 miles, corresponding pretty closely to the figures 
from the goblets. The inconsistency, a two-percent deviation from the 1840 miles specified 
on the goblets, can certainly be put down to the inevitable rounding of the numerical data 
for the poem. 

Earlier geographic texts also give us exact measurements for this route - and despite all 
the variations the course must have undergone through the centuries, they present us with 
almost the same figures. 40 Pliny the Eider, for instance, gives a length of 250 miles 41 for 
the section of the route running through the province Baetica, which exactly corresponds 
with the distance of 2000 stadia given by Strabo, 42 as well as with the figures given on the 
Vicarello goblets for the route from Gades to the border of the province, that is Castulo, 
the first city of neighboring Hispania Citerior. 

Thus, these figures, handed down over centuries, constitute hodological records and 
the results of the best tradition of measurement which follow this road as a survey line. 
This direttissima Crossing the province clearly remained the Orientation and survey line 
from the 2nd Century BC to the 4th Century AD. 


3.2 Ab Iano Augusto ad Oceanum - the political geography of 
Baetica 

“From the Augustan Arch ... to the Ocean” - milestones along the so-called Via Augusta 
in Baetica, which followed largely the course of Via Herculis, use a variety of formulations 
to indicate this particular distance: however, a crucial addition reveals the larger context 
associated with the province Baetica newly established by Augustus: ab arcu, incipit unde 
Baetica, “from the arch, where the province of Baetica begins.” 43 
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The territory of the province began in the east at this very Ianus Augustus or arcus, 
which marked the provincial border: the arcus thus is the starting point (caput viae) of 
the transversal overland route, the Via Augusta, which once led down to the ocean. 

Very recent research - the result of collaboration between Angel Ventura Villanueva 
(Cätedra de archeologia, Univ. de Cordoba) and the author of this section, has established 
the location of this ianus (or arcus): toponomastic indications and the strategically promi¬ 
nent position at the intersection of three roads next to the river point to a site east of the 
modern city of Mengfbar (ancient Ossigi) 44 near the river Guadalbullön, a place which 
is mentioned as the location of an ancient arch in a ioth Century Arabic geographical 
manuscript. 45 

The references to the river Baetis and the Oceanus on the milestones and the tallying 
of miles in terms of distance along the entire route through the province, rather than 
from one Station to the next, put the focus firmly on the overall extent of the province 
of Baetica, a political entity, and, by extension, onto the Roman empire itself, as has long 
been recognized. Augustus, in his report on Res gestae, is reaching out for the edges of the 
orbis terrarum, for the Oceanus in the West of the Roman Empire: 

I extended the borders of all the provinces of the Roman people which neighbored 
nations not subject to our rule. I restored peace to the provinces of Gaul and Spain, 
likewise Germany, which includes the Ocean from Gades to the mouth of the river 
Albis.... 46 

It is tempting to connect this Augustan ideology with existing testimonia from this 
period: Evan Elaley recently pointed out, .. that the erection of milestones in Baetica was 
timed deliberately to coincide with the erection of an altar to Augustus toward another 
extremity of ocean on the banks of the Middle Elbe by L. Domitius Ahenobarbus.” 47 

Clearly, this propagandistic intention can be detected in the inscriptions of the Augus¬ 
tan milestones erected in 2 BC (see Fig. [2]). 48 On these particular miliaria, the recording 
of the numbers of miles referred to the total distance, not to that of an individual section; 
hence a political purpose was associated with these inscriptions. 


3.3 Alio itinere - Baetica’s road map and the navigability of the rivers 

In addition to the Via Augusta, with its propaganda-laden inscriptions, another, parallel 
course led along the upper reaches of the Baetis: as the Antonine itinerary has it,you could 
also travel .. on another route from Corduba to Castulo.” 49 

This road connecting the provincial Capital of Corduba and Castulo (Hispania Cite- 
rior) followed a northern course next to the river and was associated with a different, more 
common-sense approach to indicating mileage, relating to the immediate road context. 
One Station on this road is called Ad decumum, “at the ioth milestone.” 

While the milestones on this alternative road addressed the needs of someone traveling 
on it, the main line, as it is referred to in the Antonine Itinerary, i. e. the Via Augusta, 
focused on the bigger picture. 
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Fig. 2 | Augustan milestone 
from Cordoba, 

Mezquita-Catedral, Patio de los 
Naranjos (CIL II 4701). 


The inscriptions for the latter, therefore, assume a global political perspective: “from the 
Baetis and the Janus Augustus to the Ocean.” 50 The caput viae of this road is intentionally 
marked by a Ianus Augustus, where the Baetis flows into the province - thus indicating 
the connection between the road and the waterway right from the beginning. 

One cannot comprehend the layout of Baetica’s road System without taking its water- 
ways into account. The transport System of this province, praised by Strabo, owes much 
to the ingenious interweaving of water and land routes. And it is precisely by its upper 
course, east of Corduba, where the Baetis was not navigable, 51 that we find a twin set of 
almost parallel roads, running north and south of the river and converging shortly before 
Corduba. Clearly, they served as a substitute for the missing waterway. 

Baetica’s roads and the navigability of its rivers are also closely related in other ways. 
The main road corresponds precisely to the navigable Stretches of the rivers Baetis and 
Singilis, thus forming a continual link between the chief cities of the province’s four 
conventus-. Gades, Hispal, Astigi and Corduba. Three of these cities were port cities on the 
Baetis while Astigi was connected to this System by the navigable river Singilis (now rio 
Genil). All the other cities of Baetica “deemed worthy of mention” 52 are also associated 
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with a river ( cumfluvio) or the sea and its estuaries ; 53 thus further research should address 
into the Integration of these cities in the provincial System of waterways. 


3.4 Overseas trade and the legacy of the Monte Testaccio 

The maritime links between Rome and the provinces are traditionally poorly documented 
and difficult to confirm by the ancient sources. 54 So the fact that the intensive overseas 
trade with Baetican oil is documented by a huge motis testaceus (“mountain of shards”) in 
the harbor of Rome practically represents a windfall for the economic history of Rome. 
After the oil was discharged, amphorae no longer suited for use were discarded in a 
large pile, forming the artificial hill known as Monte Testaccio. The inscriptions on the 
pottery provide an accurate and at the same time varied picture of the intense economic 
ties between Rome and this province: consular dating, content data, Information on the 
amphorae pottery, even Baetica’s customs offices in Hispal, Astigi and elsewhere are all 
mentioned there. 55 

It is believed that the state’s great interest in ensuring the safe navigability of the 
rivers and the security of maritime trade was promoted by an individual procurator’s 
post ad ripam Baetis. A certain Julius Possessor was both responsible for the provinces 
Baetica und Africa proconsularis and responsible for the supply of goods in Rome; he 
was specifically charged with keeping account of Spanish and African oil, of transporting 
what were called solamina (food supply in times of need) and paying the expenses of 
the sailors. 56 Julius Possessor was a procurator of the banks of the river Baetis “in which 
he will have been responsible for maintaining the channel for the passage of river-craft, 
maintaining the towpath, and also perhaps for facilitating river use in general.” 57 But a 
post of this description can really be found only here, at the end of the 2nd Century AD, 
maybe in conjunction with a particularly difficult Situation of supply - indicating that the 
urban population of Rome was restless and possibly that supplies were being disrupted 
by incursions from North Africa. However, both the procurator post and the customs 
authorities testify to Rome’s vital interest in maintaining smooth and well-controlled 
trade relations with the rieh province of Baetica. 


4 Legal rules relevant to water 

The research conducted on infrastructures in the field of water and routes provides 
illustrative material supporting a global ambition on the part of Rome, which manifested 
itself both in the attainment of maritime supremacy and in its ideology of wide ranging 
rule reflected in the milestones. However, it is evident that variations existed in the 
specific manifestations of this rule, indicating some latitude for the adaptation to regional 
circumstances. Legal texts and their Interpretation by experts tended to reflect the global 
suitability of Roman law as well as the global ambition to rule and combined it with 
possibilities for reacting at the regional level. Some of these texts provide insight into the 
rules which governed local water use Systems. In connection with water, infrastructure 
is an interesting concept in many ways, not least because the obvious significance of 
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facilitating mobility is not the only issue of concern. Water must also be available as one 
of life’s basic necessities. It is a prerequisite for the acquisition of a territory, for day-to-day 
existence and for any economy, especially one based on agriculture. 58 Therefore, water 
conditions must always be considered when establishing a colony. 59 The Roman land 
surveyors, to distinguish their area of expertise from that of the jurists, 60 discuss water 
in the form of rivers, as the boundaries of Settlement areas or properties or to describe 
disputes arising after changes in the landscape as a result of flooding. 61 

To study the legal aspects of water one must look both at questions of water use, 
especially the issue of distribution, and at questions relating to the prevention of damage 
resulting from rainwater. In this context it is important to distinguish between private 
water, along with the legal concepts associated with it, and water that is made available 
to the public and is subject to regulation. To clarify this area, we now turn to an analysis 
of the regulatory instruments used and their recognized legal basis. The spectrum ranges 
from leges and servitutes to natura and vetustas , i. e. basic elements which are defined as legal 
elements, such as laws and servitudes, through to elements which attain legal relevance 
through some other authority, i. e. natural conditions or the very long duration of a 
particular form of use. 

The responsibilities governed by water law were regulated by laws, in the sense of 
leges publicae, Senatus Consulta, such as the Senatus Consultum de aquaeductibus 61 , edicts, 
leges dictae and leges collegii. 63 Inscriptions have been found which significantly augment 
our knowledge about such laws for the Iberian Peninsula. For example, rubric 82 of 
the Flavian-period lex Irnitana, found in former Baetica in Spain, contains a municipal 
law granting the duumviri authorities relating to structures of and changes in fluvial 
waterways, ditches and sewers. 64 Another lex , this one governing the use of a watercourse, 
was found in 1993 during road work on an unpaved road: the lex rivi Hiberiensis 65 came 
from a territory located about 50 km from Zaragoza, in Spain’s Provincia Tarraconensis. 
The lex rivi Hiberiensis, which can be attributed to the time of Hadrian 66 , defined the 
rights and duties of the community of users of a canal of the river Ebro. 67 At issue is 
the right to use the water, termed the ius aquae to the individual pagani are entitled. 
In addition to water distribution rights, 68 the lex rivi Hiberiensis regulates cleaning and 
maintenance obligations of the canal’s users and riparian owners. That decree also ad- 
dresses the establishment and implementation of sanctions in the event of violations. 
There are general regulations governing the public water supply, including, in particular, 
interdicts. 69 Drawing off water from a castellum , a rivus 70 or another locus publicus is the 
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subject of a promise of protection of possession for anyone with an entitlement to benefit 
from a public watering place. That is how the late- classic jurist Ulpian explains the 
praetorial edict in his commentary at the Start of the 3rd Century AD. 71 Issued in the 
Augustan period (11 BC), the Senatus Consultum de aquaeductibus permitted water to be 
drawn by private persons only from castella , i.e. only from structures constructed for 
water distribution. 72 This provision, structured as a directive for the curatores aquarum, 
was intended to prevent damage to public water conduits. The extensive text in Ulpian’s 
commentary, which also specifically addressed the tapping of water directly from conduits, 
might be connected with a superior water supply System relative to the Augustan period. 73 
The Roman jurists discussed the issue of how conducting water from a water distribution 
structure could be the subject of legal protection. 74 Some jurists believed in the possibility 
of the creation of an aquaeductus (right to lead/conduct water) or an aquaekaustus (right to 
draw water), i. e. a water servitude, in the latter case, including directly from a castellum. An 
aquaeductus servitude, they conceded, would always have to be created ex capite, i. e. from 
a place where water is permanently present. 75 In a rescript, Antoninus Caracalla aligned 
himself with the jurists who feit that no such servitude could exist. 76 The emperor did 
however acknowledge that the protection of such rights is possible if a legally relevant 
Position exists, an ius upon which the drawing of water is based that was created through 
an agreement (. lex ) or some other legal foundation. Possession of such a right 77 would 
cause the emperor to ensure protection. 78 Protection of possession is thus also ensured in 
the absence of a servitude. This may be taken as an indication that a functionally rational 
use of water should be of lasting duration. 

A closer examination of disputes in Roman law facilitates the search for their con- 
ceptual context and the identification of continuities of knowledge and of practical 
application. This applies to the Standards relating to specific practices which emerge from 
weighing the interests of the parties or a strict interpretation of the agreement between 
the parties. Thus the location of the first exercise of use also establishes the location of the 
lasting use. This principle is passed down to us from the high-classical jurist Celsus, with 
reference to Sabinus, who was active in the first half of the ist Century AD. 79 According 
to Celsus, once a ditch for conducting water ( rivus) has been put in place, it must be 
maintained and cannot be changed. The scope of the entitlement to conduct water is also 
the subject of legal consultations and imperial rulings. 80 

The recognition that a long-running practice can constitute legal grounds is quite 
significant both with respect to water use and with respect to the defense against harmful 
water. This possibility exists in the pre-classical jurisprudence of the republic 81 and begins 
to be invoked again in the 2nd Century AD in the form of legal constructs referred to as 
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vetustas (long existence), or a use whose origin lies beyond human memory. 82 As a result, 
uses interpreted as natural-law uses were once again recognized as elements of a well- 
designed System of land management with legal effect. 

In the field of protection against rainwater, we can find one imperial cause of action 
based on a legal regulation that has roots Stretching back to the Rome of the early republic. 
A means to stave off rainwater damage, an actio aquae pluviae arcendae was an action one 
could bring to demand the restoration of conditions to their proper state. This action was 
understood in connection with extensive duties of care or with requirements that were 
to be interpreted strictly. 83 In the context of this action, there could be an Obligation to 
tolerate based in some cases on the long duration of an existing usage, 84 on a servitude, 
on an agreement among parties in a contractual provision (lex dicta) or on the natural 
Situation of the properties in questions (natura loci). The interpretation of servitus naturalis 
embraced by Labeo is a particularly worthy subject for further research, because it involves 
conceptual and practical aspects which continue to influence the way elements of Roman 
law are applied in later periods. 85 The claim to general validity of the rules also arises in 
writings of the agrimensor Agennius Urbicus, who declared the action to be unnecessary 
in the province of Africa since the issue there was the preservation of scarce resources and 
not defense against rainwater. 86 

Roman-law regulatory options in the area of public law, through servitudes and 
through regulations governing relations between neighbors offer a multifaceted infra- 
structure of knowledge for agricultural use. Taken together, the opinions of various jurists, 
with their essential differences of perspective and the elements of flexibility that appear 
in them, combine to create such a wealth of preserved material that it is possible to trace 
and understand impacts on political, economic, social and cultural/religious contexts. 
The initial findings relating to the use and the transformation of this knowledge by the 
Visigoths and under Muslim-dominated power structures on the Iberian Peninsula are 
available - and described below. 


5 Regionalization of imperial infrastructures: Management and 
control of mobility in Visigothic Spain 

The Visigothic period launches the ‘post-imperial’ phase of the history of the Iberian 
Peninsula and its infrastructures. Although Roman continuity, bolstered by the Eastern 
Roman presence in the Southern part of the peninsula from the mid 6th Century, 87 is 
influential in many respects for the Spanish Visigothic period, for the topic of infra¬ 
structures there are important distinctions to be drawn in that regard. The establishment 
of Visigothic realm was a successful attempt to extract a set of highly developed Roman 
provinces from the Roman Imperium and subject them to monarchical regional rule, 
a rule which, in the 7th Century, would extend over the entire Iberian Peninsula and 
parts of Southern Gaul. Thus people were happy to continue using the existing Roman 
infrastructures, but had no great interest in allowing them to continue to function as 
imperial communication structures. This tension, between continuing Roman traditions 
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and their region-based modification under the sway of a different political constellation, 
should be borne in mind when examining the legislative aims that we can apprehend in 
the ‘Leges Visigothorumj recorded in the 6th and 7th Century. 

The Visigothic Code, or Liber ludiciorum is a set of laws, modeled on the Codex Jus- 
tinianus and divided into 12 books that was enacted by King Reccesvinth (653-672 AD) 
in the mid 7th Century. 88 An examination of it reveals that the Roman legal distinction 
between viaepublicae and viaeprivatae had been maintained. Noting that the King and the 
royal retinue tended to travel on viae publicae to reach the civitas (meaning Toledo, the new 
Capital) and the provinces, King Leovigild (569-586 AD) ruled that a 6o-foot Strip at both 
sides of a via publica had to be kept clear to allow the travelers an almost 20-meter wide 
space for stops in their journey. 89 The specification of the width of a via publica was in line 
with Roman tradition, 90 but in this case there was apparently an intention to fully clarify 
the extern to which the sides of the road should be kept clear for use by travelers and how 
any user interests held by adjoining landowners under private law could be taken into 
account. 

We find the idea of ensuring the usability of the viae publicae underlying another of 
Leovigild’s provisions as well, this time applied to major riverways, which would include 
the river Baetis. The provision prohibited the complete blockage of wider rivers which 
pike and marine fish swam up and on which shipping traffic travelled: such an act would 
violate the common interests of many users while serving only those of the barrier’s 
builder. The new regulation provided that damns or barriers could not be built to extend 
past the middle of the river; the other half of the river had to be reserved for the interests of 
various other groups (diversorum usus). Barriers that did extend further were to be destroyed 
by the city count or the judge. Private persons or officials violating the regulation were to 
be punished with a monetary fine of 10 or 5 solidi depending on Status; slaves in violation 
were to be whipped. 91 The legal basis of the provision, utilitas communis 92 and its status- 
dependent sanctions 93 reveal the influence of Roman law, and they are not alone in doing 
so. The category of flumina maiora corresponded largely to the Roman legal concept of 
flumina publica. 94 The continuity of the water flow in a Stretch of water and its navigability 
for ships or rafts were important criteria for the distinction between public and private 
waters; 95 the former, as waters belonging to the res publica, comprised part of the res extra 
commercium and thus could not be sold. 96 The Digest contains related texts by the jurist 
Ulpian concerning restrictions on private construction which would restrict or prevent 
the common use of a river; 97 there, the legal instrument for resolving conflicts of this type 
in the public interest was the interdict, 98 which could be applied with some flexibility to 
public roads and waterways. One can certainly view the provision enacted in the Visigothic 
law as a necessary interpretation of this general principle. Moreover, obstructing fishing 
activities had already been a major reason for the imposition of interdicts in such contexts 
in Roman law. 99 As it is not possible to identify a direct Roman model for the precise 
wording of the Visigothic provision, it remains unclear just how the Visigothic jurists 
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obtained their knowledge of Roman law: did the provision emerge out of ideas of Standard 
legal practice that continued to operate in the Romanized provinces of Spain, or was 
someone independently reverting back to Justinian’s Digest? It seems conceivable, in 
view of the East Roman presence in Southern Spain since the mid 6th Century, that some 
knowledge about the Digest could have existed in the Iberian Peninsula. 

The 9th book of the Liber iudiciorum contains a wide variety of provisions, new and old, 
through which the Visigothic kings were attempting to restrict or restrain the mobility 
of specific groups of people, collected under the heading De fugitivis et refugientibus. 100 
The section is subdivided into three titles, the first of which (De fugitivis et occultatoribus 
fugamque preventibus) addresses fugitives in the widest sense of the term; the subsequent 
titles deal with the refusal of military Service and desertion and the church sanctuary 
rights. 101 This reveals an independent systematization, probably the result of problems 
arising at the time. One significant case during the reign of King Leovigild concerns a 
stranger of unknown identity: anyone providing food or lodging to such a hotno ignotus 
was required to submit official notice to that effect to the local judge within no more 
than eight days in order that the identity of the unknown person and the reason for his 
appearance could be ascertained. Interestingly, this regulation was tightened to require 
the official report of the arrival of foreign persons in the area of provincial borders (limites 
provinciarum) either directly on the day of arrival or the following day. 102 In the late 
Roman period, this was an attempt to prevent the admission of fugitive slaves, however 
the more strict provision applying specifically to the Visigothic border region reveals an 
effort to control politically motivated mobility. This may have been necessary with respect 
to the shared border with Gallic Septimania, where the Visigothic and Frankish kingdoms 
adjoined, and with respect to Southern Spain, where the East Roman empire had regained 
a foothold in 552 AD. 103 

Control of mobility at the regional level extended to the sea as well. At one point, 
St. Fructuosus of Braga (+665 AD), having aroused suspicion that he was engaging in 
treasonous activities while secretly preparing for a journey to the east (adOrientem)f )4 was 
thrown into prison for that reason by King Chindasvinth (642-653 AD). 105 Chindasvinth 
was known for his extremely rigid policy toward the nobility 106 and sought to ensure the 
loyalty of his subjects through radical measures. 107 The legal basis for his actions were 
provided by a recently enacted law on high treason and council degrees which threatened 
members of the clergy traveling abroad on their own authority with loss of office, excom- 
munication and forced penance. 108 It appears that Fructuosus, who maintained relations 
with family members in Septimania and Gallia Narbonensis, was an obvious target for 
suspicion of conspiring with the Franks; 109 moreover his journey came at a time for which 
there are indications of Byzantine-Visigoth rivalry. 110 

Fegally, the offense of treason was based on the oath of fidelity sworn to the Visigothic 
kings. In order to ensure that the entire population of the kingdom took such an oath, 
the Visigothic King Egica (687-702 AD) sent out officials known as discussores iuramenti 
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to administer the loyalty oath on his behalf to the local inhabitants in the territories 
(territoria ). Registration of those obliged to swear the oath was based on place of residence 
( habitatio ), m an approach intended to prevent people from evading the oath,which could 
lead to being drawn for military Service. 112 Thus the Visigoth kings took up the Roman 
distinction between origo and babitaculum or domicilium in their efforts to enforce the 
Obligation to take the oath. 113 The loyalty oath itself reveals the difference however: in 
the early Principate, the general loyalty oath was an important instrument for integrating 
the population within the new monarchical form of the empire, both in the Hispanic 
provinces and in the empire as a whole. 114 Centuries later, the oath was used to further 
the regional objectives of the Visigothic king: it allowed the Visigothic rulers to take up 
the Roman concept of crime against the crown, but at the same time it created a criminal 
offense of infidelity which was independent of the existence of the Roman empire and 
grounded in circumstances specific to the Iberian Peninsula. 115 Moreover, violation of 
one’s oath was equally a political and a religious offense. 116 Thus the legal construction of 
the Visigothic monarchy was based on the continuing existence of the Roman structure 
of space, but through the loyalty oath it obtained its regional independence, legally 
extracting it from political association with the (Eastern) Roman Imperium. 117 

Hence the presence of Roman infrastructures and structuring of space and the knowl- 
edge of Roman law enabled the Visigothic rulers to establish an independent, regionalized 
dominion within a political space encompassing large parts of the Iberian Peninsula and 
parts of southwestern Gaul. It is quite possible that those borders were the source of the 
greatest motivation to modify the law. The process of regionalization continued and took 
on a new dimension with the establishment of Muslim rule in al-Andalus. 


6 Continuity and change in the formation of legal Standards 
and judicial reasoning on the Iberian Peninsula from the 
Roman Imperium through to al-Andalus 

The focus in the study of the rulings of Islamic court is on relevant judgments from the 
Roman, Visigothic and Muslim period, and particularly in shedding light on how legal 
cultures took up legal aspects from preceding legal cultures and transformed them in their 
own law. The investigation includes the issue of post-imperial structures following the fall 
of the Western Roman Empire on the Iberian Peninsula in the 5th Century. 

The first focus of investigation are judgments issued in the 3rd, 4th or 5th Century, as 
reflected in Roman legal sources . 118 

In the next period, the Visigothic kingdom of Toledo established itself as a successor 
state to Western Rome; its jurisprudence also addresses the vital resource of water. Finally, 
al-Andalus, the realm of the Muslims in Southern Spain was established from 711 AD, and 
Visigothic rule came to an end. 

Within the framework of jurisprudence, and thus of the practical judgments, the 
research is investigating the extent to which structures or models of Roman legal and 
judicial thought survived in the Visigothic Kingdom and in al-Andalus. However the 
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survival of Visigothic law-making and practices in the judgments and legislative activity 
of Muslim rulers is also being investigated in the project. 119 

At present the focus of research is on Roman and Visigothic legislation and the 
practice of the courts as evinced in the rulings of Muslim courts. 

In the course of our research, particular attention is devoted to al-Andalus legal sources 
that relate to water as a vital resource. The primary legal sources for Arab law are the Quran 
and the Sunnah. No single work specifically or systematically addresses water law; only 
occasional comments in Fiqh works (interpretations of the Quran and the Sunnah written 
by trained scholars with religious and juristic expertise) relate to it. 120 Rules about water 
mentioned in primary sources are very general, casuistry is widespread and local practices 
influence interpretation. 

Examining the Quran, the most important source of law, we note first of all that Allah 
created water. He sends down rain from the clouds and could, should he choose, make it 
salty. He is the creator of the rivers and the seas. 121 Water is conceived of as an element 
of reward or punishment. However, the Quran also presents water as a means of religious 
purification and an element of ritual. The theory for water legislation is provided by the 
Sunnah, which initially establishes two basic principles: 

a) The gift of water has the nature of a religious donation but in some cases it is also 
an Obligation based in law. 

b) With respect to the distribution of water, the Sunnah contains certain notions of 
justice that adhere to the principle of equality. The Prophet recommends the construction 
of public wells and water collection basins as acts of religious charity. He enjoins his 
followers to set up irrigation installations to run downwards. In that context, the quantity 
of water held in irrigation installations on higher ground is not permitted to rise above the 
level of a person’s ankles. The owners of a well cannot be held responsible for accidents 
that occur there. Taxes are halved for land requiring artificial irrigation. The stipulated 
tenth must be paid on all other land. 122 

Fiqh, and particularly the Maliki school, also plays a major role in the interpretation 
of the sources of law. Fiqh was codified in the 8th and first part of the 9th Century. In it, 
the basic principles underpinning water law are already present. A review of the different 
schools of Fiqh reveals that the major issues of water law are assessed by all of them in 
nearly identical fashion, differing only in nuances. Since the Maliki school predominated 
in al-Andalus and North Africa, the following examination focuses on it. 

Any person, whether Muslim or not, has the right to take water to quench his thirst 
or that of his animals. As long as its quantity is weighed, water for drinking can always 
be given, borrowed, rented or sold. Another form of water right is the right of irrigation. 
That right cannot be revoked; it can be sold, rented or assigned to another in part, either 
together with the land or separately from it. In general, one can buy water to drink or 
irrigate regardless of its origin: cistern, wells or natural spring. However, under certain 
circumstances the teachings of Malik express disapproval of the trade in water, though 
they do not expressly forbid it: water from cisterns used by the public or from wells used 
to provide water for animals. In the latter case the sale of the well is also frowned on. 123 

Treatises from the al-Andalus period constitute another type of legal source relating 
to water law. For the most part these come from the field of agronomics. 124 
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The first task is to classify the water, because that determines which legal rules apply. 
The sources make that clear as well. The Classification of water determines which rules 
govern its use and the acquisition of ownership. In Islamic thinking, water can be classified 
into three groups: rivers, wells and springs. 125 

There is some confusion between jurisprudence and legislation in water-related mat- 
ters in al-Andalus. At first the caliph embodied all three powers of government in the 
modern sense of that term: the legislative, the executive and the judiciary. This Situation 
changed quite early on with respect to the judiciary though, with the creation of the office 
of qadi. 

At the lower level of jurisdiction, there were qadis (judges) whose area of competence 
was restricted: those who dealt with matrimonial affairs and water judges. The hierarchical 
distinctions within subdivisions of the offices of the qadi appear to have been somewhat 
unclear. 

Due to the nature of the office and the court as a single-judge court, the qadis consti- 
tuted one of the most important administrative Organs in al-Andalus. A qadi was entitled 
to hold his audiences wherever he chose, as long as the people involved could get there. 
Typically the court would sit in the mosque. The qadi could choose the closest mosque 
to serve as the place of proceedings and could also decide in what part of the mosque 
proceedings would be held: the prayer room, the hall of columns, or the courtyard. Even 
the qadi’s home could serve as the seat of the court; though this was not recommended. 126 

An official known as the mufti, a specialist in Fiqh interpretation, was on hand to 
advise the judge. If doubts arose concerning the interpretation of relevant passages in 
the Quran or the Sunnah, the mufti would help the judge to resolve them. Appointed to 
the local district Service, the mufti was charged with providing counsel and studying the 
existing laws. 

We find the following institutions associated with the exercise of water-related juris¬ 
diction: the judge specifically responsible for matters relating to water was the qadi al- 
miyab, the qadi of water. Thus, we see that water-related cases were important enough to 
be assigned by the Caliph to a specific judge, rather than left to the general qadis. The water 
judge was responsible to rule in the final instance on disputes involving the assignment 
and division of shifts in the supervision of water. 

In irrigation-related matters, another post was also involved, that of the sabib al-saqiya, 
‘magistrate for irrigation ditches and sewers! That official regularly inspected irrigation 
canals, classified the lands to be irrigated and monitored compliance with the rules 
relating to them. Subject to the authority of the qadi, he was appointed either by the wali 
(governor) or directly by the emir. 127 The sahib al-saqiya was responsible for arbitrating 
among users and owners of irrigated properties and ensuring the equitable distribution of 
water. In addition, he was charged with ensuring that the users of water and the irrigation 
canals kept them clean and in good repair. 128 The distribution of the water to the owners 
of lands and properties was rigorously monitored and supervised by him. His decisions 
were issued orally and could include sanctions if legal provisions were violated. 

Finally, there was also the al-amin al-ma, an official who watched over minor irrigation 
ditches. 

The number of posts devoted solely to the jurisprudence and administration of water- 
related affairs underlines the importance of the resource of water in al-Andalus. 

The work of the courts in the districts al-Andalus will be the subject of research in 
the coming months. It will form the basis for the detailed examination of how legal re- 
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quirements were implemented in practice. However the legislation and its Interpretation 
is also important because it provides an opportunity for determining the extent to which 
Roman or Visigothic rules were retained, modified or completely eliminated. For example, 
one ruling by an Islamic court that has already been evaluated reveals a link to a passage 
of the Roman-law Digest. 129 This discovery is of great significance since it demonstrates 
that Islamic courts did refer to sources of Roman law. 

The rulings on water-related litigation (fetua) indicate that proceedings contained a 
“questioning procedure” The competent judge would be requested to issue a fair judg- 
ment in the name of Allah. This request would include a description of the facts of the case, 
the names of the witnesses, their Statements, and the judge would be asked for a response. 
The judge (a religious official) would then give his response, introducing it with formulaic 
religious Statement and then issuing his ruling. In that context, the judge would stress that 
he had considered the problem make references to earlier decisions or to the Quran and 
the Sunnah. 130 Future research will take a close look at the extent to which structures of 
Roman-law and Visigothic thinking played a role in the legislation and jurisprudence in 
al-Andalus beyond the scope of the one ruling which has been found. 

It has already been established though that the commodity of water played a major 
role in all three cultures (Roman, Visigothic and Islamic) and that the need to safeguard 
that vital resource in the Southern part of the Iberian Peninsula resulted in continuity 
through the periods of all three cultures. In fact, since Christian rulers did not change the 
rules of their Muslim predecessors after the Reconquista, this continuity Stretches to some 
extent into the present day. 


7 Summary 

The technical and normative knowledge relating to infrastructures, mobility and water 
management which Rome began to developing in the Republican period was functional- 
ized for the purpose of expanding the empire and operationalized in individual provinces, 
adapted to reflect local circumstances. In addition to shedding light on how imperial con- 
cepts manifested themselves in the appropriation of space in specific contexts, the example 
of the Iberian Peninsula elucidates both how the knowledge in question was adapted 
to meet ‘regional-political’ objectives once the imperial frame of reference feil away and 
how it was ultimately restructured, modified and legitimized to reflect higher priority 
religious considerations. In addition, it holds examples indicating the degree to which 
ancient concepts lent themselves to transformation while simultaneously representing 
both potential and a challenge for any subsequent rulers. 


129 The source is currently being examined in greater detail; it dates to AD 754 and is a judicial ruling 
concerning a dispute between two brothers by marriage. The land of one brother-in-law lies higher than 
that of the second brother-in-law and the spring water flowing to the lower-lying lands is being choked 
off at the higher land. 

130 Martos Quesada 1999 34-36. 
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Ancient civilizations have passed down to us a vast ränge of monumental structures. Mon- 
umentality is a complex phenomenon that we address here as ‘XXL’ It encompasses a 
large ränge of different aspects, such as sophisticated technical and logistical skills and 
the vast economic resources required. This contribution takes a closer look at the special 
interdependence of space and knowledge represented by such XXL projects. We develop 
a set of objective criteria for determining whether an object qualifies as ‘XXL in order 
to permit a broadly framed study comparing manifestations of the XXL phenomenon in 
different cultures and describing the functional and conceptional role of the phenomenon 
in antiquity. Finally, we illustrate how these criteria are being applied in the study of large 
construcdon projects in ancient civilisations through six case studies. 

Monumentality; XXL architecture; large technical infrastructure; Mesopotamia; Eurasia; 
Rome. 


i Introduction 1 

What signißcance did extraordinary size - what we call the ‘XXL’ phenomenon - have for 
the societies of the ancient world? This was the question that the scholars who initiated the 
project XXL - Monumentalized Knowledge. Extra-Large Projects in Ancient Civilizations decided 
to explore inspired by the vast temple complex at Baalbek (Lebanon). In many cases, 
the monumentality that characterizes XXL projects is not confined to physical scale: the 
creation of these unique phenomena involves a combination of great technical ingenu- 
ity, extraordinarily high levels of skill, the devotion of vast amounts of time to building 
them, the type and ränge of the resources invested and the sheer size of the task. These 
projects exceed, no, they explode through the normal dimensions, and by doing so they 
evoke with exceptional clarity the engagement with space and materiality, with feasibility 
and innovation in overcoming the apparent limits of the possible. Thus, XXL projects, 
according to our thesis, embody the mutual interdependence of space and knowledge 
in quite a special way. Two sets of questions guide our analyses: i. Knowing How: What 
factors dehne the different stages of the realization of XXL projects - both in terms of 
their development within space and with respect to the mobilization and development 
of technical and systematic knowledge - and how do they tie in with the history of ideas? 
2. Knowing Why: What is it that leads a society to invest the vast amount of energy and 
resources needed for a megaproject? 


1 The present manuscript was submitted in summer 2014 as a preliminary summary of our research results 
at that time. We have been unable to incorporate more recent results of the ongoing project. 
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Our research group is investigating the XXL phenomenon with methodologies drawn 
from archaeology, philology, the history of technology, cultural anthropology and histor- 
ical scholarship - in a project that encompasses very different cultural spaces and very 
different societies in the ancient world. The definition of the attribute ‘of extraordinary 
size’ from the perspective of modern researchers is therefore of central importance for our 
comparative approach. We have chosen to use the abbreviation ‘XXL’ as a way to express 
the fact that in addition to being ‘large’ in a neutral sense, the phenomena in question 
convey an impression of monumentality that hinges on other factors as well, such as their 
proportions and the perspectives from which they are viewed. ‘XXL’ also allows us to avoid 
a premature commitment to one genre Classification, such as ‘monumental buildings’ and 
therefore does not heg the question of what role an architectural structure played in its 
culture. 

This contribution focuses on the development of a common approach to the study of 
XXL phenomena in the (re)construction of historical spaces. After providing an outline of 
the terminological, conceptual and methodological premises and requirements, we will 
turn to a description of the ränge of the XXL phenomenon in the ancient world with 
regard to their functions and types of structures. We then discuss six case studies in order 
to illustrate the way our research group is implementing the criteria it has developed 
within our investigation of large architectural structures from antiquity. 


2 Reflections on method, terminology and the concept of 
monumentality 

One recognition from the field of hermeneutics is that new knowledge is defined not 
only by the object of knowledge itself, but also by the interpretational background against 
which newly acquired information is positioned and understood. Part of what shapes our 
understanding of ancient large structures is the way in which terms such as ‘monumen¬ 
tality’ ‘gigantism,’ kolossal scale’ and ‘vastness’ relate to each other and how these terms 
have been interwoven throughout their reception history (Wirkungsgeschichte). Below, we 
examine the term ‘monumentality’ as a case in point. 

People using the term ‘monumentality’who wish to distinguish it from ‘gigantism’ for 
instance, often emphasize relational and proportional aspects to do so. 2 A linguistic usage 
that was quite common well into the i8th Century continues to influence our reception of 
this term today: the word ‘monument’ (from the Latin tnonere: to admonish,warn,remind) 
referred to memorials and sites of remembrance - initially with no connotation of size, 
and not necessarily in relation to an architectural structure. Extraordinarily large structure 
and classical perfection were not encompassed within the definition of ‘monumentality’ 
until the i9th Century, when those aspects were introduced in the context of national 
representation and historical legitimization. The aspect of the sacred 3 , which is now also 


“True monumentality is indeed not expressed in the size, but in the relationship to the figure of the 
observer and, put in highly emotive terms, the inner imbuement [ Durchdrungenheit ] of a work.” Küster 
120091 

See Kuhlenkampff 1991 c.f. as an example, the formulation in Meyer 1938 123: “Rather, the difference 
between the monumental and the non-monumental is, across the board, of the same nature as the more 
specific difference between the sacred and the profane. It is a difference in the tone, in the aspiration ex¬ 
pressed in the composition, i.e., in the purely aesthetic, and one which has nothing to do with the external 
material expenditure per se and does not depend on complexity in the use of forms [Formenaufwand]. 
No matter how large silos and factory buildings: they may inspire feelings of awe, be overwhelming or 
colossal, but by no means monumental for that reason, and conversely, the black Serpentine paperweight 
on the table of the director general can be monumental without being big. And the giant Stadium or the 
Hudson Bridge only become monumental when they manifest themselves externally as expressions of 
state ideology, in addition to and outside the scope of their technical achievement, in other words, when 
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connoted by the term, relates to the concept of the ‘sublime’developed in the aesthedcs of 
Kant, Herder, Paul and Schiller: in Kant’s definition, that “which is beyond all comparison 
great” 4 , and as “awe-inspiring greatness.” 5 

As ‘monuments) the commemorative structures of the i9th Century AD conveyed 
national symbolism. The motif of the transcendence of temporal and spatial restrictions 
implicit in this use of the term ‘monument’ was carried over into archaeological and art 
historical research on large structures from the ancient world, and has therefore contin- 
ued to be one of the most influential aspects affecting the reception of the word up to 
the present day. 6 Writing in 1943, Sigfried Giedion was able to summarize the modern 
understanding of ‘monument’ in his Nine Points on Monumentality as follows: 

Monuments are human landmarks, which men have created as Symbols for their 
ideals, for their aims, and for their actions. They are intended to outlive the period which 
originated them, and constitute a heritage for future generations. As such, they form a 
link between the past and the future. 7 

A great many of the national commemorative structures erected in the i9th Century 
were directly inspired by structures from antiquity, such as the Parthenon in the case of 
the Walhalla memorial (1830-1842) in Bavaria. Thus, ‘monumentality’was at first firmly 
linked with the classical architectural form - to the direct reference to ‘monuments) in 
most cases of ancient Greek or Roman origin. In this respect, the relationship between 
Contemporary structures and the study of antiquity was always apparent: 8 architecture 
reflected the Contemporary interest in the remains of large structures from the ancient 
world. This interest was also expressed in the reconstructions of Roman, Greek and Egyp- 
tian ruins and the detailed views depicting such ruins. 9 The Situation was more complex 
in the case of architecture though: new architecture drew inspiration from antiquity, 
certainly, but it also entered into direct rivalry with the ancient ‘monuments’ and trans- 
planted them to new urban contexts - for example, Washington, D.C., garbed in the 
image of the Roman Capriccio, in the i9th Century, 10 or the design of Rome’s center, 
where structures from antiquity were presented as monuments in ruins, set apart from 
their urban context. 11 In Rome one also encounters antique monuments juxtaposed to 
modern monuments - at the Monumento Nazionale (‘il Vittoriano,’ 1885-1927), which 
was positioned directly adjacent to remains from the Roman era. 12 In the 20th Century, 
monumental architecture opened itself up to new influences, whose origins lay outside 
of the classical tradition - in architecture from the ancient Near East or pre-Columbian 
America for instance 13 - while expressionism elevated the monumental aspect and ab- 
stracted it, Stripping it of its references to the past. 14 


they are emotionalized beyond their purely functional character by means of special activities, when they 
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Giedion’s 1943 manifesto, quoted above, marked a final break with the close Connec¬ 
tion between ancient and modern monumentality. It came toward the end of a period 
in which the dictatorial regimes in Germany, Italy and the Soviet Union drew extensively 
on a neoclassical, monumental language of forms. Mussolini devoted massive resources 
to urban redesign, using ruins from antiquity as set-piece elements in the creation of his 
fascist Rome; 15 seven Stalinist skyscrapers erected in central Moscow during the 1940s and 
1950s fundamentally transformed the cityscape; 16 and Speer, planning to redesign Berlin, 
envisaged an oversized domed structure at the northern end of a central military parade 
axis. 17 As a result of this instrumentalization of monumentality for political purposes and 
the incorporation of monumental structures in designs intended to showcase totalitarian 
power, the classical monument as an expression of architecture largely feil out of favor 
after 1945. Giedion himself speaks of a pseudo-monumentality of the past that must be 
replaced. 18 A distinct ambivalence had entered into people’s view of monumentality in 
architecture, even where there was no evocation of antiquity. It is true that some architects 
- following Giedion’s manifesto - had begun searching for a ‘new monumentality’ in the 
1940s. Indeed, in the 1950s, new monuments that adhered to Giedion’s principles were 
created in three planned cities built to serve as national capitals - Chandigarh, Brasilia 
and Dhaka. These are highly expressive landmarks Standing as Symbols for the state com- 
munities whose political centers they formed. 19 However, the majority of the architects 
of the post-war modernist era no longer saw the creation of symbolic architectures as 
their role. Starting in the 1960s, ‘old monumentality’ approaches began to come under 
fire from fierce criticism. 20 This shift came hand in hand with another, as scholars of 
antiquity began turning their focus away from large architectural structures, which once 
broadly dominated the study of ancient architecture, and started to concentrate more on 
the analysis of smaller architectural complexes and urban building contexts instead. When 
researchers did study large structures from the era of the Roman Empire, they tended 
to investigate the political-ideological function those structures may have served rather 
than their direct material form and impact: it was the social rather than the architectural 
phenomena that attracted their attention. 21 

It appears that in recent years another shift has been taking place, one that is again 
manifesting itself both in modern day architecture and in the study of architectural 
history. The change emerges with striking clarity in the Federal Republic of Germany 
after World War II. A definite reluctance to erect large state buildings was apparent there, 
in no small part as a consequence of the political use of architecture of the 1930s. There has 
been no sign of that reluctance since reunification though: 22 a monumental chancellery 
now Stands unabashed opposite the I9th Century Reichstag building, a far cry from the 
Kanzlerbungalow in Bonn, which seemed to shy away from the attention of passers-by. 23 
In the USA, Daniel Libeskind’s design for the new World Trade Center building is a highly 
expressive monumental structure packed with symbolic references which intends to fulfill 
the landmark’s function of creating community, in the sense expressed by Giedion. The 
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monument - even if no longer in its classical form - is again shifting into the focus of 
attention. As the tension that once marked this field dissipates, scholars of culture, for 
their part, are now able to pursue new avenues in their investigation of the monumental 
structures of the past. 24 Turning away from the glorification of ‘monuments’ and the 
concentration on stylistic and formal aspects (the dominant approach well into the first 
half of the 20th Century), they are seeking to understand the architecture of oversized 
structures not in isolation, but as part and parcel of the broader social fabric of their 
time. 25 

This turn has also resulted in the bridging of a longstanding and crucial divide: it 
has become possible to integrate the motif of political, aesthetic, existential and religious 
glorification dominant in the 19 dl Century with decisively ‘modern’ 20th Century attribu- 
tions, such as functionality, democratization and a focus on utility, into a broader spectrum 
of possible interpretations. This spectrum includes the function of community-building 
through communal activity, the motif of social pacification through the harnessing of an 
unoccupied workforce, the representation of power and social Status, the embodiment of 
wealth and technical skill, the function of deterrence in sense of military psychology, and 
the motif - already prominent in antiquity - of the hubris of tyrannical rule. 26 


3 Three major types of monumental constructions - Case 
studies 

Realizing that preconceptions of the modern viewer can be the source of an impression 
of monumentality, our research group decided on a specific methodological approach 
intended to at least minimize that risk. We examine (i.) how the object’s size relates to 
the surrounding buildings; (2.) the relationship between the human, natural and other 
resources required to build an object and the economic capacities available; (3.) whether 
there is evidence of antique attributions of monumentality, in the form, for example, of 
inclusion in the list of wonders of the world (this would be revealed solely in written 
sources or other explicit Contemporary evidence; in many instances such sources are 
unavailable however); and (4.) the conceptual and scientific premises underlying our 
modern attributions. 

These efforts to objectivize the attribution of monumentality substantiate, at least 
in some way, the suspicion that an architectural structure that appears monumental to 
the modern viewer was also a structure of ‘extraordinary size’ in the antique cultural 
context. The research group has defined a set of criteria intended to permit a comparative 
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cultural investigation of antique ‘XXL buildings! We consider an object to be XXL when 
the majority of the following criteria are met: 

Size: the spatial dimensions of the object cause it to stand out significantly vis-ä-vis 
the surrounding norm. 

Position: the object’s exposed position relative to the surrounding buildings causes it 
to stand out, e.g. it was sited on a mound or hill or in the center of a Settlement, or at a 
location, possibly even a peripheral location, that developed into a center as a result of the 
object’s presence. 

Permanence: the object dominated the surrounding area over a long period of time. 

Investment: construction of the object involved abnormally large investment relative 
to the technical or economic potential (skills, knowledge, tools, cultural techniques) of the 
population and/or its size; construction may even have involved Investments and hence 
risks on a level disproportionate to the population’s capacities. 

Complexity of the project: the technical knowledge, the artisanal skills and the organi- 
zational and logistical effort required to construct the object exceed both qualitatively and 
quantitatively the levels entailed in construction of a structure reflecting the norm for the 
surrounding area. Thus, for example, an object that is ‘large’ in terms of its dimensions but 
that was formed through the agglomeration of many smaller objects, which themselves 
reflect the norm for the surrounding area, may not necessarily be ‘large’ in terms of the 
complexity of the project object, its impressive size notwithstanding. 


3.1 Large ‘special buildings’ and the architecture of power: 

Oversized architecture (case studies 1, 2, 3) 

The creation of an architectural space is preceded by decision-making processes concern- 
ing, for instance, the dimensions of the space to be constructed and the selection of 
resources (building materials) to be used. From the perspective of cultural anthropology, 
an investigation of the parameters that may have influenced the size and/or design of a 
building and its fixtures and furnishings can be a rewarding endeavor. 

Recent excavations have ruled out the notion of a long-term linear evolution from 
small to large, or from sparsely to elaborately furnished architectural structures, replacing 
it with the recognition that architectural scale is influenced by culturally specific and/or 
social factors. We now know that as early as the Neolithic period the architectural Spec¬ 
trum already encompassed a wide ränge of structural sizes, as well as very large complexes. 
In the Near East, we see this in what are called the ‘special buildings’ (Sonderbauten), such 
as those at Göbekli Tepe in south-eastern Turkey. 27 Size was used as a distinguishing 
characteristic in later periods as well, and it seems to have been influenced both by 
contemporaneous residential architecture and by its architectural predecessors. 

In the Neolithic Near East and Europe, household communities already tended to 
follow a single plan typical for the entire Settlement (buildings of a Standard design) 28 
when they erected structures. Modifications to the building ground plans affecting size, 
and therefore floor space, indicate that the household communities that built them had a 
variety of needs. Modifications of this type are probably related to the size of those commu¬ 
nities and the intended uses of the structure. Social factors, such as family size, functions 
related to assemblies, social and economic hierarchies and the needs of the community 
with respect to housing, production or storage facilities have all been discussed in this 
context. 
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Occasionally, the largest buildings at a site featured special, exclusive architectural 
design elements which set them apart from other structures in the area. Some of these 
elements are motivated by structural concerns (supporting pillars and walls of double 
thickness); some serve to meet particular spatial requirements (rooms that are subse- 
quently added, or the inclusion of an additional series of rooms during the planning 
stage). 29 In the Near East, the modification of standardized buildings tends to increase 
with increasing diversification of socio-economic conditions; in some instances, the alter- 
ations are so extensive that it is no longer possible to discern the Standard design in them. 
Sometimes special architectural features distinguish structures of the Standard design. The 
articulation of facades by pilasters and niches, 30 a feature typical in the Near East, has 
structural origins, but it also reflects the solidity and special character of the building, and 
it is possible that we should understand this feature as a reflection of the strength of a social 
group. Structural features of a building may have become architectural Symbols of social 
identity in this way. Over the next millennia of Mesopotamian history, this articulation is 
a consistent design feature of temples, and in some instances of palaces as well. 

One way of determining the investment associated with (what is posited to be) an 
extra-large construction project is to quantify the difference between the amount of work 
involved in the construction of a residential structure and that invested in the ‘special 
building! The detailed information contained in texts written by the state administration 
from the end of the 3rd millennium BC onwards are highly illuminating in this respect. 
These texts contain information on the incoming and outgoing goods, on prices and value 
equivalencies, wages and the provisioning of workers, etc. Such texts provide evidence of 
the existence of knowledge, but they do so implicitly. They are a detailed reflection of 
the application of knowledge, and are similar in this sense to archaeological remains. By 
contrast, the surviving mathematical-metrological texts (known from approximately the 
i8th Century BC onwards) do convey knowledge explicitly : these texts served specifically to 
störe and communicate the knowledge in question. The information these texts contain 
includes parameters that are highly relevant to our investigations, such as information 
about average workloads. Several of the parameters reported in the economic records are 
also reported in the theoretical mathematical-metrological texts, suggesting that we would 
be justified in assuming that even those parameters as yet only evidenced in theoretical 
texts had some basis in reality. In many respects, the interplay between pragmatic and the¬ 
oretical texts creates a quite precise quantitative picture of economic and administrative 
processes in many fields. 

Case study i: Extra-large tripartite buildings 

A Standard ground plan, called the ‘tripartite building) emerged as the characteristic type 
for monumental structures built at a central location in urban settlements, primarily 
in the 4th millennium BC. Several large-scale excavations of these ‘tripartite building’ 
have been conducted, particularly in Uruk-Warka (Iraq). Noteworthy elements of these 
structures include, e.g., pilasters, thick walls, a special wall design (paintings, mosaics, 
carved Ornaments) and unusual building materials.They could also feature large enclosed 
courtyards and special installations. 

Monumentalized ‘tripartite building’ far exceed the sizes found in the spectrum of 
urban residential buildings. There can be no doubt that these structures served a function 
different from that of residential buildings, and they can certainly be understood as 
‘special buildings! These are structures well beyond that which could have been built by 
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members of one family or one neighborhood; specialist artisans and a large number of 
workers must have participated in their construction. 

Since the only buildings in Uruk from the second half of the 4th millennium BC 
that have been excavated are ‘special buildings’ - no residential areas from this time have 
been uncovered - we use a representative residential house from Habuba Kabira/Syria 
for reference purposes. 31 The Habuba Kabira structure consists of a tripartite building 
(approx. 148 m 2 ), some additional rooms and a central courtyard (Fig. Tb, which, taken 
together, cover a total area of 500 m 2 . Although generously proportioned for a house, it is 
not so large that it could not have been built by, for instance, members of one household 
assisted by relations or neighbors, i.e. without requiring centrally organized labor. 



Fig. 1 | Reconstruction of 
residential building H in 
Habuba Kabira, Southern 
perspective. 



Fig. 2 | Reconstruction of the stone-cone building in Uruk, Southern perspective. 


31 Building H, also known as the ‘Great House’ (Frank and Ludwig 1973) and ‘East House’ (Strommenger 


[980 fig. 16). 
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Fig. 3 | The construction materials from the stone-cone building (without surrounding wall) in Uruk 
(above left) and from the central hall section of residential building H in Habuba Kabira (below right). 


The building known as the ‘Steinstiftgebäude’ (a.k.a. ‘Stone-Cone Building’), discovered 
in Uruk, by comparison,features a tripartite structure with a base area of approx. 569 m 2 . 32 
The tripartite building stood on an elaborately constructed foundation terrace, upon 
which the building was created by applying layers of a white mortar which, once set, was 
as hard as concrete. The building’s interior and exterior walls were coffered with a mosaic 
facade made of stone cones in three different colors. The excavators also unearthed an 
enclosure wall circling the building, the inner side of which was decorated with greenish 
and black clay cones (Fig. [2]). The difference between the Steinstiftgebäude and the residen¬ 
tial structure is not limited to the larger area of the former and the quantities of materials 
used; the variety and value of the materials are also key parameters (Fig. [3]). Clearly, the 
creation of the Steinstiftgebäude involved a broader social context. It represents only one of 
multiple special buildings in the center of Uruk, some of which were significantly larger 
and very elaborately decorated. They were all razed at the end of the 4th millennium 
BC, and a sanctuary to Uruk’s city god was erected in the city center. That sanctuary is 
thought to have survived into the 2nd Century BC. It underwent renovations on multiple 
occasions during that period, and extensive new construction work was carried out from 
time to time. 

Case study 2: Central urban sanctuaries 

King Ur-Namma (2112-2095 BC),the first king of the Third Dynasty of Ur (Ur III),under- 
took a fundamental restructuring of the main sanctuaries in Southern Mesopotamia. The 
construction design developed for that purpose at the king’s behest became canonical and 
was used both in Uruk and in many other locations in Southern Mesopotamia. 33 In terms 
of size, the Eanna sanctuary in Uruk surpassed its predecessors, the scale and prominence 
of which had already caused them to dominate the center of the city. The Eanna sanctuary 
occupied an area of at least 140 000 m 2 in this period. 34 Its central element was the 
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ziggurat, made up of two stacked high terraces of massive brickwork, on top of which 
stood a temple, to which an elaborate System of stairs provided access. The ziggurat was 
surrounded by several courtyards serving different functions. 

Height becomes a special criterion in this complex, erected on an elevated site and 
rendered even more potent by the oversized dimensions of its various structural elements. 
The lower ziggurat terrace, at 11.2 m tall, 35 is transmuted into a raised terrace. A total 
height of 28 m can be reconstructed for the sanctuary as a whole. Larger than every 
other building, it towered over the entire city; the monumental complex would have 
been visible from far and wide in the flat landscape of Southern Mesopotamia. Its visual 
prominence was increased by the niche-and-buttress articulation of its outer facades and 
gates, and probably also through particularly light-colored plaster that made it seem to 
sparkle. 36 Table [1] provides a summary of the dimensions; only the figures for the clay 
bricks, the main building material, have been compiled. 

A comparison with Contemporary residential architecture is illuminating with respect 
to expenditure on construction. Peter Miglus has analyzed house floor plans from the 2nd 
and ist millennia BC with regard to room functions, construction processes and average 
sizes of houses. For the Isin-Larsa and Old Babylonian period - not so long after the 
Ur III period - there is evidence of houses featuring rooms grouped around a courtyard 
(courtyard houses) with a reception room on one side. The majority of these houses are 
less than 100 m 2 in size, 37 although a large number of 100-200 m 2 houses have also been 
documented. Taking as our reference House 2, Straight Street, from the Isin-Larsa period 
in Ur, a well-preserved io-room, 185 m 2 -house, 3S we can estimate a required outlay of 
400 m 3 of construction material - clay bricks (assuming a room-height on the ground 
floor of 4 meters 39 and the existence of one upper floor with an area equivalent to 50% of 
the house’s base area 40 and a room height of 3 m). 

Thanks to the mathematical-metrological texts, we can assign figures for the logistical 
and technical outlay with a high degree of confidence. These texts include information 
about characteristic Standards, such as materials constants and average workloads. On the 
basis of that information, we have calculated the amount of time required to produce the 
bricks needed for this house at 467 man-days. 41 

Approx. 800 man-days would be required to transport the bricks to the construction 
site over a fictional distance of 360 m, with an additional 160 man-days necessary for the 
actual masonry work 43 At this point, the time and effort demanded for roof construction 
and plastering the house need to be determined empirically; the requisite reed mats and 
bitumen also had to be procured. We are assuming a total of 223 man-days, a rough 
estimate, for that work. That would mean that building the house required an investment 
of approximately 1600 man-days, i.e. about half a year with 10 workers drawn from the 
family and/or the neighborhood. These are maximum values: most houses could have 
been completed using only half the quantities of material. 
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Evidence has been found of a height of up to 3.85 m, without the Start of the roof structure being 
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Robson 1999 165. 
















2Ö0 


Hagan Brunke et al. 


Building element 

Dimensions/Area 

Building 
volume overall 

Number of clay 
bricks required 

Ziggurat 

Base area: 

56 m x 48 m 
on a foundation 
platform with 
side lengths 

61.2 m, 68 m, 

74.5 m, 61 m 42 

41540 m 3 

12 217 470 

Inner zingel 

3827 m 2 

24 876 m 3 

7316323 

Surrounding zingel 
of the pillared 
courtyard 

1896 m 2 

12 324 m 3 

3 624 706 

Encompassing zingel 
of the fore-courtyard 

731 m 2 

4752 m 3 

1 397 500 

Outer zingel around 
the south-eastern 
and north-western 
courtyard 

6110 m 2 

39715 m 3 

11 680 882 

Balustrades on the zig¬ 
gurat and zingel, hypo- 
thetical reconstruction 

4816 m 2 

1204 m 3 

354 118 

Total 


124 409 m 3 

36 591 000 


Tab. i | Uruk. Dimensions of the Ziggurat built by king Urnamma (2112-2095 BC) and calculation of the 
mud bricks required fbr its construction (calculation by Judith Ramadan). 


Materials similar to those used in constructing residential structures have been archae- 
ologically documented for the Eanna sanctuary in Uruk. Original sources also contain 
references to luxury materials, such as special varieties of stone, metals and hardwoods 
used in individual parts of the building and movable fixtures. Almost all of these materials 
were imported, and they were, as a rule, provided by the king. Although long-distance 
trade was a part of the state economy, as was all of the other work performed, it can be 
classified as a special provision by the crown to a greater extent, and will therefore be 
assessed separately. 

So far, the analyses of buildings in the major Southern Mesopotamian cities of Uruk 
and Ur have provided us with quantitative estimates for the material and human resources 
involved. Below, we present several aspects of the work involved in constructing the 
ziggurat of Uruk, taking those estimates as our basis. Additional aspects, such as the 
procurement, production and processing of materials typically used in the construction 
of large structures, e.g. ropes, mats, bitumen and wood, will be calculated elsewhere. 

According to our calculations, around 12 217 000 clay bricks were used in the ziggurat, 
with a total structure volume of 41 540 m 3 . Each brick weighed approximately 5 kg. For 
the sake of greater transparency, we use these same figures in the calculations below. This 
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transparency comes at the cost of inaccuracies caused by estimation errors and of results 
that appear over-precise; we have decided not to estimate error margins for the purposes 
of this paper. Given an average workload of 1.5 m 3 per man-day for brick production, we 
arrive at a total labor Investment of 27 693 1/3 man-days for brick production. Texts firom 
Ur III Garsana document the fabrication of bricks with a wage of 5 liters of barley per 
person per day, 44 i.e. per man-day. This wage is well documented elsewhere as well. Thus, 
a total of 138 466 2/3 liters of barley would have been expended on brick production. 

Clay, the main raw material involved, was sourced from clay pits. Field plans show 
units identified as clay pits located at the edge of areas used for agricultural purposes (i.e. 
outside of the city), see Fig.^and Fig.J^] The fields were usually quite large but the clay pits 
were situated close to a canal, and the other raw materials required for brick production, 
such as water and chaff, were sourced directly from the fields. Although the texts do 
not specify whether actual fabricated bricks or just the clay mixture were transported 
into the city, we can assume, along with Wolfgang Heimpel, that the production of the 
bricks took place close to the fields. 45 Evidence from a text from Girsu 46 corroborates 
that assumption. The obverse of the tablet has a field plan showing two directly adjacent 
areas, one identified as ‘ka-alj clay pit, and the other as ‘dulj water hole or basin: these are 
entered together as ‘dül ka-al’in the booking entries on the reverse side, implying that they 
comprised a single unit even in administrative terms. 47 If we assume that boats were used 
to transport bricks to the construction site, then costs arise for transportation during brick 
production, for transportation of the dried bricks to a stacking site or directly to the boat, 
and again from the boat to the construction site/stacking site. The daily workload for one 
brick-carrier is 486 000 kg m. To elucidate: that means that one worker could carry 100 
bricks, at 5 kg per brick, over a distance of 972 m over the course of one day. In the Garsana 
example, the distances to be covered between the assumed production site of the bricks 
and the construction site were between c. 420 and c. 720 m. 48 Garsana was quite a small 
Settlement and, significantly, one which did not engage in agriculture, according to the 
written sources. Nevertheless, we are taking these values as representative, because we are 
assuming that boats were used to transport the bricks from the vicinity of the production 
site to the construction area. The Standard wage for the female carriers was three liters 
of barley per day. Assuming a transport route from the boat to the construction site of 
600 m, and another 50 m from the brick production site to the nearby canal, transporting 
the 12 217 000 bricks for the ziggurat required approx. 81 700 worker-days at a total cost 
of about 245 100 liters of barley. 

There is an Old Babylonian mathematical problem text 49 that includes an exercise for 
calculating the volume of a wall with a trapezoidal profile, for instance a dam with sloping 
sides, (length 360 m, height 3 m, lower width 6 m, upper width 3 m) and the number of 
workers/amount ofwork required to complete it (more precisely: the number ofworkers 
required and the portion of the total wall length whose construction would fall to one 
worker). For this wall, which has a volume of 4860 m 3 (corresponding to 437 000 bricks 
of the type above), 1620 workers are required, with each worker expected to complete an 
approx. 0.22 m length of wall. The calculation of the amount of work required is based 
on a standardized workload, one of 3 m 3 per worker, per day. Therefore, the construction 
of a brick wall with a construction volume of 41 540 m 3 required c. 13 850 man-days for 
a total cost of c. 20 775 liters of barley, given an average wage of 1,5 liters of barley per 
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Fig. 4 | Ur Ill-era field plan 
JON 40 from Southern 
Mesopotamia (approx. 

76 mm x 103 mm). 




Fig. 5 | Schematic illustration 
of the field area portions, in 
particular the clay pit portions 
(ka-al) on the JON 40 field plan 
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day per bricklayer. These rough calculations, which do not include the other activities 
involved, such as the mixing and transportation of mortar, cutting and transporting of 
straw for thinning and (in the case of fired bricks) of reeds for burning, yield aggregate 
costs of approximately 405 000 liters of barley for wages for the clay brick structure of the 
ziggurat alone. 
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Added to the wage costs are the costs for feeding the workers on site. According to 
the findings from Garsana, average worker rations consisted half-liter portions of bread, 
beer and soup, 50 presumably with larger rations going to those doing heavier work, such 
as brick carrying, or holding positions of greater authority. Then, too, this isolated find 
from Garsana may not be representative: according to the mission reports from Iri-Sagrig, 
rations containing at least one liter of soup and fish, as well as two-liter rations of bread 
and beer, were allotted to simple laborers there. 51 The expenditure, including production 
costs, for every ration containing half a liter of bread, beer and soup, corresponds to that of 
approximately one and three quarters to two liters of barley. Therefore calculating with the 
approx. 123 250 laborer days for the masonry construction of a ziggurat obtained from the 
considerations above, the minimum food costs for workers alone again come to around 
250 000 liters of barley, over and above the wage costs. This means that the total labor- 
related expenses for the clay brick structure of the ziggurat can be estimated at approx. 
0.65 million liters of barley. 

Fluctuation in field yield rates was relatively high, but we can take approximately 
900-1 350 liters of barley per hectare as a reference value. With two harvests per year, and 
assuming a construction period of 10 years, this would mean that an average of around 
46 cultivated hectares were required to pay and feed the laborers. It would be difficult to 
ascertain what percentage of the total barley cultivation that figure represented. Forty-six 
hectares would probably have been a negligible amount in large centers such as Umma 
or Girsu, however. We can also assume that large-scale projects received contributions 
from the central government drawn from the substantial tax revenues it received from all 
provinces. 

The analysis of the expenditure on labor and, in particular, the assessment of those 
costs in relation to the total (agricultural) production of the Sumerian state suggest that 
the construction of a ziggurat did not represent a significant bürden on the economy and 
thus that it was not ‘monumental’ from an economic standpoint. Flowever, the ziggurat 
does qualify as a monumental structure from the standpoint of the investment of material, 
in comparison with the material input for a normal building, the logistics on site and 
the existence of special architectural features. A similar picture emerges from descriptions 
from antiquity of a hymnal and literary nature. These texts emphasize the sovereign’s duty 
to carry out construction projects of appropriate grandeur, and hold out the promise of 
monumental prestige as a reward for erecting such architecture of power. However, that 
it was the hubris of rulers that was expressed in monumental forms was already a widely 
used topos in the ancient world. The question arises, then, as to how far the construction 
of architecture of power, for example, the palaces of the Roman emperors on the Palatine 
Hill in Rome, represented a special logistical challenge in the eyes of the community. 

Case study 3: The Palatine Hill in Rome 

To date, no investigation of the question of the labor expenses relative to the society’s total 
potential capacity has been conducted for the architecture of Roman palaces. However 
Janet DeLaine’s recent research 52 on the Baths of Caracalla and the even more recent 
research by Rita Volpe 53 on the Baths of Trajan have clearly established the Romans’ 
ability to complete large-scale construction projects of that sort within very short spaces 
of time. Flavian-period construction of the new complex of palaces, the main phase of 
which can be dated to the reign of Emperor Domitian (81-96 AD), must also have been 
driven forward at a relatively fast pace. New research looking specifically at construction 
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techniques and brick stamps 54 has shown that construction work commenced roughly 
simultaneously over an area of approx. 96 000 m 2 . Although clear evidence has emerged 
indicating that not all sections of the Flavian complex of palaces had been completed 
by the time of Domitian’s death in AD 96, it is also evident that large parts must have 
been completed by the official opening in AD 92, i.e. within ten years of the Start of 
construction. This could not have been accomplished without a continually replenished 
supply of construction materials, in addition to the necessary manpower, 55 including 
both skilled and unskilled workers, and a sufficient supply of working animals to meet 
transportation needs. To keep construction moving forward at a rapid pace, materials for 
building the basic structure, e.g. bricks, stones and the water and aggregates for mixing 
mortar (sand, chalk, pozzolana), had to be on hand in large quantities at all times, as 
did material for temporary structures at the site, such as the enormous quantities of wood 
required, primarily for formwork for foundations and arches but also for the vast amounts 
of scaffolding (Fig. [ö]). 



Fig. 6 | Attempt at 
reconstructing the building site 
of the Flavian imperial palace 
on the Palatine Hill in Rome 
(end of ist Century AD). 


The supply of building materials on such a scale was a gigantic project in its own right, 
one which could not have failed to leave an enduring mark on the Roman cityscape. 
Some of the materials, such as travertine, brick and basalt, had to be brought in from the 
surrounding area over distances of up to 60 km, and fairly recent research 56 teils us that 
the wood used had to be transported from present-day Umbria, over 100 km from Rome. 
Thus the ability to use the Tiber and its tributaries, none of which were easily navigable, 57 
was of key importance for the procurement of materiel throughout the urbs. Ensuring 
the possibility of efficient use of waterways as traffic arteries for bringing the building 
materials demanded that an authority be in place to supervise and regulate shipping 
traffic. It is probable that a large proportion of the incoming material was unloaded into 
temporarily storage facilities close to the river (Fig. [7]) before it was taken to the individual 
construction sites, in order to keep unloading times at a minimum. This means that 
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Fig. 7 | Area of the imperial Neroic and Flavian palace in the city of ancient Rome. 


supplies then had to be shifted again, this time from the warehouses in the south-west 
of the city to the construction site on the Palatine Hill, a distance of over a kilometer. It 
is clear, then, that a smooth, efficiently operating logistical System was needed to supply 
the enormous quantities of building materials for construction of the imperial palaces. 58 
The increasing influence of the emperor on the acquisition of building materials played 
an important role in that regard. The trend towards increasing use of fired bricks in large- 
scale imperial construction projects is a case in point: this was certainly not a coincidence 
but a deliberate choice representing both a technological and a symbolic change in the 
Roman building tradition. The manufacturing process used to make fired bricks was 
substantially more complex than the excavation of tuff, for example. It is very probable 
that the introduction of fired bricks was associated with a desire to manage the smooth 
procurement of supplies by setting up manufacturing facilities. With the introduction 
of masonry bricks in Roman construction, we also see the Start of a process of brick-size 
Standardization. Three Standard sizes are rapidly established: bessalis (approx. 20 x 20 cm), 
sesqipedalis (approx. 43 x 43 cm) and bipedalis (approx. 60 x 60 cm). 59 This standardized 
manufacturing was the job of the figlinae (brickyards), situated by the clay pits in the upper 
Tiber Valley on large estates owned for the most part by families of great influence, even 
from the senatorial dass. 60 Thus securing a stähle supply of bricks was not the only result 
of the creation of a monopoly in production of the key building material: the switch to 
standardized bricks created a major source of industrial power in the Roman construction 


58 According to DeLaine, material transportation costs alone accounted for approx. 24% of the total 
construction costs of the Baths of Caracalla (DeLaine 1997 219-220 fig. 88). 
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sector. By the Start of the 3rd Century AD if not before, the imperial family had an outright 
monopoly on brick production . 61 

We can obtain a clearer picture of the quantity of materials used in the Flavian-period 
construction through a close examination of the materials used to build the new parts of 
the complex 62 and the progress of construction work. On the basis of a detailed calculation 
of the number of bricks used in the ‘garden Stadium’ which was part of the Flavian 
complex (Fig. [7J), we performed an initial calculation to give us an approximate value 
for the brick requirements associated with construction of the complex as a whole. The 
result: a minimum requirement of 150 000 bipedalis and 640 000 sesquipedalis. Assuming 
loads of 150 sesquipedalis or 100 bipedalis per kiln, which seems realistic, we find that 
at least 5000 kiln-loads were needed to manufacture the brick supplies for the wall 
shells and door and window lintels. For the production of the basic structural elements 
alone, around 7500 m 3 of brick supplies, requiring a storage area of about 6080 m 2 and 
weighing a total of 15 000 metric tons, had to be brought from the brickyards by the 
Tiber to the Palatine Hill, where some were stored before being transported to where 
they were needed on the construction site. 6 ’ Bricks account for only a small portion of 
the total construction materials used however. Logistical feats of an even greater order 
were required to procure the vast numbers of decorative elements in the buildings and 
their fittings, which were made of marble from quarries throughout the empire. Clearly, 
only a highly streamlined, efficient and smoothly operating building industry could carry 
out large-scale construction projects like these within what were, in some cases, relatively 
short spaces of time. 

We cannot assume that level of material investment alone constitutes a defining 
factor for the monumentality of any object, or group of objects, palaces included. On 
the subject of Nero’s imperial palace, the Domus Aurea (mid-ist Century AD), Tacitus 
(ca. AD 58-120) noted: “Nero [...] erected a mansion in which the jeweis and gold, long 
familiär objects, quite vulgarized by our extravagance, were not so marvelous as the fields 
and lake, with woods on one side to resemble a wilderness, and, on the other, open spaces 
and extensive views. The directors and contrivers of the work were Severus and Celer,who 
had the genius and the audacity to attempt by art even what nature had refused, and to 
fool away an emperor’s resources.” 64 Here we can see that Tacitus does not measure the 
monumentality of the Domus Aurea in terms of the costly materials used in it or the 
luxurious appointment of its rooms. Instead, the emphasis is on the vast expanse of land 
claimed for the project in the densely built-up city of Rome and on the sums expended to 
reshape the grounds; these were clearly perceived as deviating from the norm. Obviously, 
it would not be appropriate to take Statements like this one by writers from antiquity 
as representing the Contemporary opinion, 65 however they do teil us that Contemporary 
observers could understand the expansion of Nero’s palace complex to be monumental 
in a negative sense. 66 

This has led many scholars over the centuries to see political considerations as at 
least partially motivating the abandonment of large parts of the Domus Aurea by the 
subsequent dynasty, the Flavians, who ascended to power in AD 69. The new complex 
of palaces was comprised ‘only’ of the Palatine Hill area, taking up a mere 180 000 m 2 . 
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Site 

Size, in sq m 

In comparison 
with Forum of 
Augustus (as 
quotient thereof) 

In comparison with 
Flavian complex of 
palaces (as quotient 
thereof) 

Forum of Augustus 

11 500 


0.06 

Domus Aurea 

800 000 

53-3 

4.4 

Flavian complex of 
palaces 

180000 

15.6 


New buildings in 
Flavian complex of 
palaces 

96000 

8 

0.5 

Colosseum 

22 000 

1.6 

0.12 

Thermae of Trajan 

90000 

6 

0.5 

Circus Maximus 

82000 

5-5 

0.45 


Tab. 2 | Comparison of the size of important sacral and public structures of ancient Rome. 


This means that the area occupied by the Flavian complex was less than one fourth that 
of Nero’s palace (approximately 800 000 m 2 ). Can we take this to mean that the Flavian 
palace complex was no longer monumental, and not an XXL project? Again, sources from 
antiquity suggest otherwise. Here is the Roman poet Publius Papinius Statius describing 
the palace of his patron Emperor Domitian in his Silvae, a collection of poems, in the late 
ist Century AD: so do not hasten your ascent to heaven. So great a massive structure 

opens up, a spacious hall more boundless than a plain extends and vaults much sky in its 
embrace: only its master dwarfs it.” 67 Even bearing in mind that boundless exaggeration 
and flattery was typical of such panegyrics to the emperor, Statius’s emphasis of the palace’s 
dizzying heights is striking. Again, it is the physical dimensions of the complex which, this 
time in a positive sense, are perceived as monumental (Fig.]^. 68 Nero’s palace complex was 
more than fifty times larger in area than the Forum of Augustus, and almost 10 times the 
size of the Circus Maximus. Despite the reduction in size, the Flavian complex of palaces 
still occupied an area twice as large as that of the Circus Maximus or the Baths of Trajan, 
completed not much later under Emperor Trajan to become the largest thermae in Rome 
in the 2nd Century AD (Table[2]>. In view of the immense area taken up by the complex 
within the territory of the city compared to that of other sacred structures and important 
public structures, we can conclude that the imperial palaces must have been perceived by 
contemporaries as monumental. 

The location of the complex in the centre of Rome conferred an additional distinction 
on it which was the result of the historical significance of the site. At the end of the ist 
Century BC, Augustus had already made skillful use of long-revered sacred sites on Palatine 
Hill to create a quite special aura and a distinctive, public and yet also sacred character 


67 Stat. Silv. 4,2,18. Nagle 2004 (English translation). Cf. also Winterling 1999 71. 

68 On the development of the palace Overall: Winterling 1999 47-75, WulfRheidt 2002/2003 Wulf-Rheidt 
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for his residence there, primarily through the newly erected Temple to Apollo and the 
proximity to Casa Romuli, and thus to the mythical founder of Rome. 69 

However, the centrality of the imperial palaces also manifested itself in architectural 
terms in their prominent location within the city: ‘monumentalization’ is a continually 
recurring theme running right through history of the imperial palaces on the Palatine 
Hill. The Palatine is situated between three important sites: the Forum Romanum, the 
administrative center, the Circus Maximus, one of the most important crystallization 
points in public life, and the Capitol, the religious focal point of the city. The architecture 
of Palatine Hill took skillful advantage ofthat position: tall substructures created a raised 
platform, elevating the entire imperial palace above the surrounding structures, and 
thereby putting it at ‘eye level’with the Capitol. This required a major feats of construc- 
tion, involving the erection of high terracing walls and of multi-story substructures of up 
to 30 m high, as well as the shifting of vast quantities of earth. Atop this platform, the 
main floor of the palace was built, itself containing rooms with ceilings as high as 20 to 
30 m. The inhabitants of Rome would surely have been aware of, and amazed by the sheer 
scale of the construction underway in the center of their city. Indeed, within a period of 
about one hundred years, the natural shape of the hill was so completely transformed that 
by the end of the ist Century AD it was possible for its architecture to present impressive 
facades both to the Circus Maximus and to the Forum Romanum, transforming in their 
turn the appearance of the city. 70 Given that, and the monumental physical scale of the 
palaces within the city, it is highly probable that the Palatine Hill, and particularly the 
constantly evolving facade that faced the Circus Maximus, would have been understood in 
the ancient world as the monumentalized image-Iike Staging of imperial power (Fig.[8]). 71 


3.2 Funerary monumental structures: Size in the landscape (case 
studies 4, 5) 

The display of power and wealth in monumentalized form finds a distinctive expression in 
funerary structures: in many instances, permanence and timelessness, two of the aspects 
of manifold monumentality, are grounded in religious beliefs. The phenomena in the 
case studies presented in this section arose in societies whose circumstances differed 
fundamentally from those of the early state in the Near East (4th - 3rd millennium BC) 
or imperial Rome (ist - 3rd Century AD). In case study 4, the funerary monumentality 
of the King’s Grave of Seddin is an exceptional phenomenon in a chiefdom, and the 
Skythian-era kurgans in the Eurasian steppes examined in case study 5 are an example 
of funerary monumentality manifested in a widespread phenomenon associated with a 
society of mounted nomads 

Case study 4: The King’s Grave of Seddin 

The burial mound known as the ‘King’s Grave’of Seddin (Fig.J^]) is located in the Prignitz 
district of Brandenburg, an area in which, to date, around 1000 Bronze Age and early Iron 
Age burial mounds have been discovered at approximately 350 sites. Most of the burial 
mounds were probably created during the later Bronze Age or early Iron Age, between 
1100 and 530/520 BC. 72 Most of the mounds are 10-30 m in diameter and 1.50- 2.50 m 
in height. 

In the period from the ioth to 8th Century BC, the area around the middle reaches of the 
Stepenitz River, in the environs of the present-day town of Seddin, was a center of power 
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Fig. 8 | The development of the 
imperial palaces on the Palatine 
Hill in Rome. Virtual 
reconstruction models. Flavian 
(end of the ist Century AD), 

Trajan/Hadrian (mid-2nd 
Century AD), Severian 
(beginning of the 31'd Century 
AD), Maxentian (beginning of 
the 4th Century AD). 


and wealth of enormous significance. It is here that the greatest numbers of burial mounds 
in the Prignitz district and the greatest numbers burials containing swords and/or high- 
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quality bronze vessels in the North have been found. 73 Scholars believe that a chiefdom 
existed in this area. 74 

The King’s Grave of Seddin (Fig. [9]) is the clearest manifestation of this accumulation 
of wealth and power. In the 9th Century BC, a 30-40-year-oId man, and probably two 
women as well, was interred in a slab-lined burial chamber plastered in red-painted clay. 
Above the chamber, a monumental burial mound was constructed. The costs and work 
involved were extraordinary in every respect. In no prior or subsequent period was a tomb 
of such immensity constructed in the Prignitz district. The King’s Grave is regarded as 
a prime example of a “splendorous, princely, elite or chieftain tomb” on the threshold 
of the Iron Age in the North. 75 As we demonstrate below, the King’s Grave of Seddin 
meets all the Standards of monumentality proposed by Furholt: 76 the size and visibility 
of the monument in the landscape, the large expenditure in terms of craftsmanship in its 
construction, the unique nature of the form and Situation in the landscape, and finally, 
the permanence of the complex. 

Part of the burial mound was destroyed as a result of its use as a quarry in the late i9th 
Century. The burial chamber was discovered in September of 1899, and approximately 40 
objects were recovered from it. 77 The original height of the mound was probably between 
9 and 10 m and the ring of stones (Fig. [12]) encircling it is roughly 62 m in diameter. The 
King’s Grave is one of the largest Bronze Age or Flallstatt period burial mounds in central 
and northern Europe. 78 Standing as the only mound on a plateau, its physical size ensures 
that it can be seen from afar, from any direction. 

At present we are not in a position to quantify the expenditure involved in con- 
structing the burial chamber and burial mound to our satisfaction with respect to either 
materials or labor. It is obvious, however, that an immense amount of work went into the 
monument’s construction: the ring of stones encircling it covers an area of approximately 
3000 m 2 , and past estimates place the mound’s volume at around 16 000 m 3 . 79 In addition 
to the actual construction work, the supply of building materials and the ‘builders’ 
themselves, erecting the object must have required a streamlined Organization and a 
planning process, regardless of whether the burial mound was erected over a short or 
long period of time. The period involved must have been relatively long though, perhaps 



Fig. 9 | Photo of the ‘royal 
tomb’ from the west. 
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Fig. 10 | Vertical layer plan of 
the ‘royal tomb’ with 
surrounding stone circle and 
burial chamber (below). 



Fig. 11 | Three-dimensional 
model of the ‘royal tomb! 


Stretching over years or subject to intermittent interruption, which seems likely to have 
resulted in to even more challenges and higher costs. 

Constructing the polygonal stone chamber with its false vault must have been a partic- 
ularly challenging task. Only a small number of sites with stone structures of this type have 
only been found. 80 The Seddin chamber has a diameter of around 2.35 m and an interior 
height of approximately 1.60 m (Fig. 13 l. That makes it 2.5-3 times larger by volume than 
any of the very few other chambers of this construction that have been found. It is the 
largest Bronze or Iron Age stone structure forming a hollow chamber in Brandenburg, 
or anywhere in the wider region. It could not have been constructed without the help of 
experienced specialists. It is not clear where this expertise came from. The extremely large 
burial chamber is concealed under an immense burial mound. The former is dwarfed by 
the comparison, since the area of the base of the burial mound is about 700 times larger 
than the interior area of the chamber (Fig. 141. Archaeological investigations carried out in 
2013 determined that the eastern side of the burial mound is made up of individual layers 
of sand, which were sealed with smaller stones, probably covering their entire surface. It 
is probable that the Bronze-Age surface of the burial mound had a similar stone covering, 
creating the impression of an immense stone structure. 


262-276; Götze 


1912 


82-89; Breddin 1983 63. 


80 Krause 























































272 


Hagan Brunke et al. 



Fig. 12 | Magnetogram of the royal tomb (orange circle) and the row of pits (red arrows). 



Fig. 13 | Current model of the 
interior of the burial chamber 
of the ‘royal tomb’ - automatic 
multiple image photogrammetry. 


Evidence of a 290-meter long row made up of approximately 150 pits (Fig. 121 was found 
just 50 m to the north of the burial mound. The pits are round to oval in shape, 0.6-1.0 m 
in diameter and as deep as 0.8 m. The pits contained partially scorched stones and burnt 
earth with a small amount of charcoal, but no other contents have been detected. The 
‘Seddin row’ is aligned on a roughly east-west axis. 81 It is possible that it was created at 
about the same time as the burial mound as its origins probably lie between 950 and 800 
BC. 82 Although linearly arranged pits at many sites have been interpreted as cooking 
pits, this possibility has been discounted in Seddin 83 since analyses indicate that it is 
improbable that fires ever burned in the Seddin pits. One possibility is that the remains of 
fires elsewhere were buried and concealed in the pits for ritual purposes. In all probability, 
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Fig. 14 | Schematic east-west 
profile through the royal tomb 
and the burial chamber (red 
arrow) - photorealistic laser 
Scan with added graphics. 


this phenomenon belongs in the same context, both spatial and ritual/functional, as the 
burial, thus making the ensemble unique. The row of pits was probably largely invisible 
as a structure on the upper edge of the site. 

Pollen analyses suggest that open grassland existed on a scale unmatched in any other 
period of prehistory during the golden age of the center around Seddin. 84 Someone 
Standing on the summit of the King’s Grave would therefore have been able to see the 
other burial sites in the vicinity, and this effect must have been in the minds of the burial 
mound’s planners. Otherwise, the monumentality on display at the King’s Grave would 
have served no purpose. The closest burial mounds are 500 to 900 m away. About one kilo- 
meter to the north is a contemporaneous cemetery (group of burial mounds). Further to 
the north, cemeteries are spaced at regulär intervals like beads on a string. Approximately 
one kilometer to the south-east of the King’s Grave is another large cemetery (Fig. 15 I. Due 
to the morphology of the landscape, visual contact between the two cemeteries closest 
to the King’s Grave would have been impossible. Flowever, it certainly must have been 
possible to see both from the King’s Grave. This free-standing burial mound probably 
comprised a monumental link in a ‘chain’ of cemeteries. If this is the case, then the 
deliberate choice to site the tomb in a position of prominence within the surrounding 
space must be understood as comprising an important feature of monumentalization. 

Flaving stood for three thousand years, the King’s Grave in Seddin has adequately 
demonstrated its permanence,despite major encroachments during its use as stone quarry 
in the i9th Century. Certainly, this endurance can be put down to a large extent to the 
sheer size of the mound, but its internal structure also played a role, probably consisting 
of alternating layers of sand and stone, further secured by a ring of stones and an outer 
stone shell. 


Case study 5: Large kurgans of tbe Scytbian era - Early mounted-nomad ritual as arcbitecture 8S 

When the use of horses as saddle animals began to take off at the beginning of the ist 
millennium BC in Inner Asia (southern Siberia and the northern regions of China), 
causing the people living in those regions to adopt a far more mobile way of life, the level 
of communication grew considerably. Increased mobility brought with it the exchange of 
both materials and ideas. In the 9th/8th Century BC a temporary period of aridization in 
the Eurasian steppe and the increasing use of iron 86 resulted in a new mode of life and 
subsistence, in which a highly mobile form of pastoralism took on a leading role. In the 
period from the 8th to the 3rd Century BC, a huge swathe of Eurasia, from the Yenisei in 
Southern Siberia to the central Danube in eastern central Europe,was inhabited by groups 
characterized by mounted nomadism. These groups shared a similar lifestyle and economy 
and held comparable religious beliefs. Another commonality was the extraordinary social 
importance of their leading elites, which is reflected in monumental burial sites and the 
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Fig. 15 | Distribution ofburial 
mound fields (larger black 
circles) and position of the royal 
tomb (small black circle) in the 
Seddin core zone. 


costly grave goods. Wherever these features are found, we speak of a Scythian cultural 
group. 87 

An enormous amount of knowledge about building materials, building planning and 
building logistics was required for the construction of this type of large-scale tomb for 
mounted nomadic elites. These tombs, known as ‘kurgans) 88 were not created simply by 
heaping up a pile of earth; they were constructed according to a specific plan as a ritual 
transposed into architecture. At over 10 m high and more than 200 m in diameter, some 
of the kurgans are visible for great distances across the flat landscape of the steppe. For 
that reason, these particular kurgans are regarded as monumental burial sites. 89 

Until well into the 1950s, the excavators who worked on large kurgans focused solely 
on the burials and grave goods they contained. Scholars evinced little interest in the 
structure of the kurgans, regarding them as merely a heap of earth, unworthy of any 
particular attention. 90 The 1954 excavation of a large kurgan of Melitopol (Ukraine) was 
an exception. The excavator in question, A.I. Terenozhkin, noticed that various colors in 
the profiles of the mound, which led to the recognition that they should be interpreted 
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as clay blocks or pieces of sod. Accompanying that realization came the recognition that 
the kurgan was not just a heap of earth, but a carefully constructed structure. 91 

Another milestone in the understanding of Scythian-era large kurgans came with the 
investigation of the large-scale kurgan of Baikara in northern Kazakhstan (height 7 m; 
diameter 85 m). The publication of those excavations in 2003 led to a fundamental shift 
in the way scholars understood kurgan structures. 92 They became aware that the structures 
could provide an enormous amount of information about the rituals that had taken 
place there. 93 The core of the mound in Baikara was made up of blocks of turf, roughly 
rectangular in form, and fairly comparable in size (0.3-0.7 x 0.3-0.4 m). Once dry, the 
blocks exhibited a variety of colorations, ranging from light brown to deep black; in some 
places, a white powder from the decayed grass was detected on their upper edges (Fig.[i6|. 
Pieces of sod were used to construct the kurgan analogously to dried clay bricks. This 
observation contributed to the realization that the kurgan structure can be understood 
as a form of architecture. 94 Evidence of a similar use of sod blocks has been found in 
the Scythian-era large kurgan (height 9 m; with a square base of 75-77 m on each side) 
of Barsuchii Log (Khakassia), which belonged to the Southern Siberian Tagar culture 
(Saragash Period, 5th - 3rd Century BC). The sod and the clay blocks suggest (reveal?) 
the existence of a linear structure in the kurgan’s construction. 9s Building techniques of 
this sort were used throughout the Eurasian steppe during the 5th - 4th Century BC, 
as comparable finds from eastern Kazakhstan (kurgans of Chilikty), the Southern Elrals 
(kurgans of Filippovka), Elkraine (the kurgans of Babina Mogila, Chertomlyk) and the 
north Caucasus (kurgans of Kelermes) have shown. 96 



Fig. 16 | Grass sod structure 
and clay packing of the Baikara 
large kurgan. Western section of 
profile 3A. View from the 
north-west. 


Variations should be interpreted locally specific features. For instance, the site that would 
become the entire interior area of the kurgan of Baikara was covered with birch bark 
before the kurgan was built. This covering had at least two effects: a whitish-yellow 
coloration, and the protection of the kurgan’s substructure from humidity and decay. 97 
Birch bark was also used in the large kurgans of Khakassia (southern Siberiaj.For instance, 
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in the kurgan of Barsuchii Log, multiple layers of birch bark, in some cases reaching an 
aggregate thickness of 5-8 cm, were wound around each of the larch beams used in the 
dromos and the burial pit, forming an insulating layer (Fig. 


171. 



Fig. 17 | Barsuchii Log kurgan. 
Birch bark layers on the domos 
covering. 



Fig. 18 | Sketch of the 
Krasnoye Znamya kurgan. 


Some of the large kurgans from the Tagar era have an unusual pyramid-like shape featur- 
ing rectangular stone facade with a megalithic appearance. It is highly probable that the 
origins of this structural form, which is characteristic only for the central Yenisei region, 
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lie in the local Bronze Age cultures. 98 The stone facade was made up of stone slabs stacked 
in layers in dry-stone construction. The outer side of the facade consisted of enormous, 
vertically arranged steles spaced at irregulär intervals." In the case of the Salbyk kurgan, 
these steles were 4-5 m high and weighed 30-40 metric tons. 100 

Stone played a major role as a building material for the large kurgans in the northern 
Caucasus. In the case of the kurgan of Krasnoye Znamya (height approx. um; diameter 
71 m), for instance, the section of the kurgan built above ground consisted of multiple 
consecutive layers of black earth, stone and reeds, which were then covered by a protective 
stone shell. Below the mound,excavators uncovered multiple different structures (Fig.[i8j), 
which had been erected at ancient walking level: a stone krepis wall (diameter just under 
42 m; width 0.75 m; height approx. 1.5 m) with four wattle fences and three burial 
chambers, as well as a dromos that led to the central chamber (length 18 m; width 1.5 m). 
A circular enclosure (27.6 m wide and up to 3.2 deep) surrounded the mound. The spoil 
from the enclosure was used in the kurgan’s construction. Both the inner and outer sides of 
the circular enclosure were reinforced with a dry-stone wall made of stone slabs. Finally, 
another wall was erected about 4.5 m beyond the circular enclosure, encircling an area 
with a diameter of 140 m. This kurgan has been dated to the 7th - 6th Century BC. 101 


3.3 Large technical infrastructure Systems (case study 6 ) 

Ancient cities were not made up only of the structures that meet the eye, which are 
generally perceived as architectural monuments: far greater resources were expended 
on their physical infrastructure. 102 Several of the monumental structures in Resafa, the 
pilgrimage city on the edge of the Syrian semi-desert, are neither representative nor 
sacred buildings but serve instead a more basic purpose, the supply of water. Due to their 
XXL size, they are not purely infrastructural structures, but large technical infrastructure 

103 

Systems. 

Case study 6: The water supply System of Resafa 

Resafa-Sergiupolis, set in an inhospitable region at the site of a limes fort, 25 km south 
of the Euphrates arose in the period between the mid 5th and very early the 6th Century 
AD. An important pilgrimage site, 104 it attracted huge crowds of first Christian, and later 
Muslim pilgrims. 105 Environmental conditions in the Resafa area made it a poor choice 
as the site of a large city. The area has an average annual rainfall of only around 150 mm, 
minimum annual rainfall is 100 mm. 106 Resafa had no natural source of potable water; at 
best, there were a few wells with brackish water, rendered unsuitable for drinking by the 
area’s gypsiferous soils. The site does have one potentially useful feature though, a natural 
depression that accumulates water on a seasonal basis. 107 

Several primary sources describe the city as impressive in appearance, and its wall, which 
still towers above the site at heights up to 15 m, 108 enclosed an area of 210 000 m 2 . 109 
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Fig. 19 | Resafa, aerial image from the north-west. 


The impression of monumentality is underlined by Resafa’s position on the crest of the 
bank (approx. 6 m high) of a wadi, which runs along a tectonic fault line 110 (Fig. 191. 


In addition to the city wall and the five large churches in the city that were certainly 
perceived to be ‘large-scale construction projects’ at the time of their construction, 111 the 
city’s complement of monumental structures included four large cisterns, which have 
been characterized as ‘masterpieces of late Roman engineering’ 112 (Fig. 201. 

Flow, though, was this city supplied with water, that most basic of necessities? 

The first systematic investigation of Resafa’s water supply Systems, with their monumental 
cisterns and the inflows that fed those reservoirs, were conducted by Günther Garbrecht 
and Werner Brinker. 113 However, there were no definitive answers to the questions of 
where water came from and in what quantities and at what intervals it could be used for 
the city’s water supply (Fig. 


21 


and Fig. 221 until Brian Beckers conducted his study of 
the surrounding region with a view to the water supply as part of his dissertation work, 


114 


which was funded by Topoi 
The four large cistern complexes, which still stand today, provide the starting point for 
considerations about the infrastructure projects. These cisterns are monumental struc¬ 
tures, mostly subsurface, of differing sizes and structural types. Three of the large cisterns 
stand adjacent to each other in the south-west of the city. They are known as the domed 
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Fig. 20 | Resafa, location of the 
cisterns in the city. 



Fig. 21 | Resafa, water runoff in the wadi and inflow. 


cistern, the small cistern and the double cistern - or the great cistern. The fourth cistern, 
also a ‘small’ cistern, Stands in the north-western corner just inside the city wall. All four 
cisterns were supplied through a single, interconnected System of channels, which came 
from the west, entering the city through openings in the wall and then fed into the 


cisterns. 115 (Fig. [23 1. 


The water itself was runoff from the heavy spring rains. A dam retained water flowing 
toward the city wall from the west and directed it through a monumental ‘water gate! 
A sediment basin was constructed on the Western side of the water gate (Fig. 241. Thus 
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Fig. 22 | Resafa, catchment area 
of the Resafa basin with 
potential water System network. 


purified, the water was conducted through inlets built into the city wall, which were 
initially large but were reduced in size 116 shortly after their initial construction was 
complete. The inlets led to the cistern inside the city wall, which was the connection 
point for the water distribution System within the city. 

In addition to the large cisterns, which were built specifically for the water engineering 
System, there is evidence that small pear- or bottle-shaped cisterns (not connected to 
the System) were also used in the city. These had a capacity of around 20-30 m 3 , which 
corresponds to a year’s supply of drinking water for a family of six. The wells mentioned 
above can also be detected in the fabric of the city, however the brackish water they 
provided would have been suitable only for cleaning purposes. To date, 27 small cisterns 
and 12 wells have been identified in the city, which is buried under large amounts of 
rubble. 117 (Fig.JI^jand Fig. 261. 
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Fig. 23 | Resafa, water supply System in the south-west of the city. 



Fig. 24 | Resafa, dam and inflow on the Western side of the city. 
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Fig. 26 | Bottle-shaped small 
cistern. 


Investigations by Stephan Westphalen and Peter Knötzele 118 have shown that the domed 
cistern 119 and the small cistern 120 adjacent to it were built in quick succession during an 
initial phase of construction - probably in the early 6th Century AD. The large double cis¬ 
tern 121 and the northern cistern 122 were not erected until later in that Century. According 
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Westphalen and Knötzele 2004 346-347. 

Domed cistern: volume 3400 m 3 , dimensions: 40.40 x 9.35 m, height up to water inflow: 8.90 m. 

Small cistern: volume 2050 m 3 , dimensions: 26.8 x 24 m, height up to water inflow: 8.72 m. 

Double cistern/large cistern: volume 14 600 m 3 , dimensions 64.3 x 21.77 m, height up to water inflow: 
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approx. 10 m. 

North-western cistern: volume 770 m 3 , dimensions: 15.80 x 6.65 m, height up to water inflow: 6.80 m. 
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to the calculations performed by Brinker and Garbrecht, the large cisterns alone could 
provide the city with 20 777 m 3 of drinking water. 123 

The large cistern, or double cistern, appears to have remained in use until the city’s 
demise (c. 1269): the imposing and fascinating structure exhibits indications of multiple 
construction phases, which can be associated with activities during the 6th/7th Century 
and the 2nd quarter of the 8th Century. Ceramic finds uncovered during the excavation of 
the water distribution System 124 indicate that maintenance work continued to be carried 
out right up to the time of the city’s abandonment, with the latest maintenance work 
dated by a coin from 123 6. 125 The monumentality of the double cistern, as well as of that 
of the adjacent complexes of the cupola and small cistern, can still be perceived today. 

Written sources contain only relatively brief descriptions of the buildings in Resafa. It 
is therefore noteworthy that the city’s water supply System is mentioned regularly, which 
is probably explained by Resafa’s position “in a desert without water” 126 Written sources 
generally identify the rulers as being the initiators or as responsible for the water supply 
System construction projects, which underlines the significance and representative nature 
of these infrastructure projects. This applies to both the Byzantine rulers, like Justinian 
I (rgn. 527-565), 127 and the Arab federates such as the Ghassanids/Jafnid an-Numan b. 
al-Harit b. al-Aiham. 128 The Umayyad caliph Hisham b. Abd al-Malik (reign 724-743) 
is also recorded as having initiated construction and repair works on the city wall and 
to the water supply. 129 The fact that the water supply System does not consist only of 
large cisterns in the city, but also incorporates the surrounding area 130 testifies to the large 
spatial scale of the projects as well. 


4 Preliminary results, perspectives, questions 

As we use the term, ‘XXL projects’ describes projects that involve disproportionate levels 
of investment, risk, spatial impact and relevance to the society as a whole, irrespective 
of temporal, spatial or culturally specific variations. Therefore field of inquiry into XXL 
projects is very broad, encompassing a number of systematic approaches and posing 
unusual methodological challenges. 

In the ancient world, the phenomenon of XXL projects as such was conceptualized 
with the terms ‘thaumasta’ or ‘mirabiliaj on the basis of a limited number of examples. 
Only a few of those examples, famous in their own time and in the post-classical era, are 
still in existence; many of them are known to us only through descriptions or depictions 
in the historical record. For all their differences, they are all, in essence, great works of 
architecture or art, profane or sacred in nature. The list of ancient XXL projects is actually 


123 In calculating the volumes of the cisterns used as to Store drinking water, the decisive factor is the 
distance between the floor of the cisterns and the level of the crossbar of the barrel vault, since this point 
corresponds to the position of the filling pipe and thus indicates the maximum height of the inflow. 
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130 As is already stated in the written sources: anonymous source, quoted from Kellner-Heinkele 1996 


“Cisterns were set up for them and a route [for transporting] the water from the other end of the desert.” 
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far longer than the canon of wonders of the world suggests: there were many works 
comparable in type and ambition in the ancient world that never found their way into 
those catalogs. There were a variety of reasons for those omissions. The earliest lists of 
wonders of the world are known to have been compiled in the late Hellenistic period. 
The entries on those lists and their subsequent amendments reflect the interests of those 
who compiled them, or of those who commissioned them. At least in the earliest lists, the 
selection criteria exhibit a clear bias towards common ancient itineraries, and the lists were 
never intended to serve as encyclopedic inventories. Not surprisingly, the concentration 
on mirabilia in the eastern Mediterranean region and the Near East from the late 3rd 
Century BC onwards also contributed to the omission of important cultural areas in the 
ancient world, to say nothing of other limiting parameters, such as the typology of projects 
included. 

The aim of our research group in its initial stages was to place a modern concept 
of monumentality alongside this antique approach, in order to permit a comparative 
cultural investigation of monumentality’s social function. The primary emphasis in that 
investigation is on quantifiable aspects. The analysis of the investment in logistics and 
labor, and in particular of the costs and their relation to the total agricultural/economic 
total output of the Sumerian state, shows that the building of a ziggurat and the entire 
sacred infrastructure associated with it was comparatively ‘cheap,’ and did not place a 
significant bürden on the state’s economy. Such complexes, therefore, are not monumental 
in this respect. The monumentality of as feats of construction stems from their sheer size 
and central (or center-building) position in relation to their architectural surroundings. 

Other aspects come to the fore in the case of the imperial palace complex on the 
Palatine Hill in Rome. Monumentality there is manifest in the immense area that the 
palace complex claimed for itself within the crowded city, but also in the dominating 
effect within the urban context of the equaling imposing height of the structural complex, 
which towers over the city, and in the sumptuousness of the appointments in its interiors. 
The logistical feats involved in construction of the complex, the increasing monopoliza- 
tion in the production and supply of building materials,such as the bricks needed to build 
the walls, and, of course, the mobilization of an enormous workforce: these are dimensions 
of monumentality which no longer meet the eye, but would have engendered awe and 
admiration in the ancient world. The immense construction project would have made 
itself seen and feit not only in the growing dimensions of the buildings taking shape on 
the Palatine Hill, but also in the thousands of materiel-laden ships sailing up and down the 
Tiber and the endless procession of carts snaking through the already densely built city 
to bring supplies to the construction site. Economically, such large-scale projects would 
certainly have represented an engine for growth in the construction industry. It is quite 
likely therefore that they held considerable propaganda value for the imperial dynasty 
and would have had a stabilizing effect on the structure of Roman society. Thus, in this 
example we can detect another dimension of monumentality our research must assess: 
that of the ‘work in progress! 

The King’s Grave in Seddin adds another dimension to monumentality: here, both 
‘overt’ and ‘covert’ forms can be perceived. The enormous burial mound exhibits its 
monumentality both to those in its immediate vicinity and far beyond, through its visual 
impact over an area extending as far as the eye can see. ‘Covert monumentality’ can 
only be discovered by taking a ‘closer look’ The structure concerned here is the stone 
burial chamber. After being built, presumably by a relatively small group of people, the 
chamber was concealed under the gigantic burial mound. This means that knowledge of 
its imperturbable grandeur would have been passed along mainly by word of mouth. Con¬ 
cealed as it was, its size could not be verified by personal observation. Thus unhindered, it 
might well have grown beyond measure. Something similar may have occurred with the 
290 m-long row of pits. It was probably designed as a spatially expansive and continuously 
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growing geometric object; it existed in its totality, however, only in the minds of the people 
who knew about it. Should evidence come to light to confirm the indications suggesting 
some form of larger spatial structuring in the Seddin area, then there were even more 
covert aspects of monumentality involved as well. If the King’s Grave, the sole large-scale 
burial mound in an area Stretching further than the eye could see, indeed took on the 
Position in space and ritual-functional significance of an entire cemetery that would be 
monumental indeed. 

Ritual was eternalized as architecture in the early Iron Age large kurgans of the warlike 
mounted nomads in the Scythian cultural group. These kurgans have dominated the 
Eurasian steppe landscape for 2500 years. The complexes should be classified as monu¬ 
mental large-scale structures built by nomads on the basis of the huge amount of work 
entailed in their construction 131 and their considerable size. All of the examples underline 
the enormous amounts of work required in advance of (acquisition of materials) and 
during construction of the large kurgans of the Scythians. 

A third group of monumental projects comes into focus in the area of large technical 
infrastructure. These are projects designed to supply the demand for basic necessities. 
The monumentality of the city of Resafa and its water supply System arises from the 
combination of the system’s specific, quantitative size and city’s remote location. The 
amount of work invested in building the System and maintaining its monumental cisterns 
was great enough to justify the assumption that it involved central planning and higher- 
level organizational structures. Each new cistern built was larger than the previous one, 
and there is evidence that they were maintained and kept in repair for as long as the 
city was inhabited. This indicates a continuing transfer of engineering knowledge and 
construction experience uninterrupted by multiple changes in the System of rule, and 
testifies to the vital importance of the water supply for the pilgrimage city and caliphal 
residence in the semi-arid desert steppe. 

XXL projects are exceptional in the ways in which they occupy, shape and control space 
through monumental interventions in natural or cultural landscapes. The relationships 
between these projects and the forms of States and societies within which they took 
shape are distinctive, particularly with respect to the Organization they entailed. Based on 
examples representing a wide ränge of XXL projects, our research group is investigating 
the socio-economic environments of such projects, as well as incentives created by their 
success - or their failure. Another focus in our investigation has to do with the processes 
of transformation in space that are, to some extent, subject to active control in XXL 
projects. These processes can act as powerful catalysts for the creation or advancement of 
knowledge in a wide variety of fields: this too is coming under study. Our research group 
intends to build on the systematic approaches presented here to pursue these inquiries 
further. 



1950 13-15,68; Mo 30 neBCBKHä 1979 167; Rolle, Murzin, and Alekseev 1998 60-64; Mo 30 JieB 
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From the Oikonomia of Classical Antiquity to 
Our Modern Economy. Literary-theoretical 
Transformations of Social Models 

This study investigates transformations of classical antiquity oikonomia and chrematistics 
from the Middle Ages to the present-day. From an ancient-historical, philosophical, literary 
and cultural-science perspective, it reconstructs exemplary acquisitions and reinterpreta- 
tions of economic knowledge. The study argues that the modern economy has benefited 
from transformation relationships with the oikonomia of classical antiquity, which exhibit 
no unambiguously economic, efficient and profit-maximising character. For this reason, 
in addition to actual historical aspects, our interest also includes issues reladng to the 
poetology of economic knowledge, the metaphorology and scenaristics of the house, the 
theoretical, narrative and literary representation economies and the promotion of ‘econ¬ 
omy’ to an ordering category per se. 

Chrematistics; literary economies; (neo-)liberalism; oikonomia; polidcal economy; poli- 
tical theory; sovereignty. 

The interdisciplinary work of our research group focuses on the issue of the present- 
day power and dominance of the economy in terms of doctrine, academic study and in 
practice. Focal points are various geographical locations, forms of knowledge, concepts, 
practices and crises of economic activity in classical antiquity as well as specific transforma¬ 
tions of the ancient oikonomia and chrematistics in the Middle Ages. Our investigations 
are centred around two hypotheses: first they assume that the history of the formation 
and transformation of ancient oikonomia opens up paradigmatic access towards the under- 
standing of European culture(s) and the modern economy. This implies a certain distance 
vis-ä-vis traditional approaches, which solely derive the present-day dominance of the 
economy from the Protestant work ethic, the scientification of the economy, the invention 
of homo oeconomicus and the money and credit economy of the modern era. In fact, our 
research proceeds from the ancient oikos and its conceptualisations by Hesiod, Xenophon 
and Aristotle for the purpose of investigating the rearrangements of house and household 
regimes that take place on the path to political, religious and literary appropriations and 
recastings. Second, the further investigation of regulatory principles, interest in preserving 
the Status quo and formations of Capital, in which budgetary calculations for theological, 
regulatory and cultural dispositions become effective beyond the oikos , is linked to the 
exploratory hypothesis that the economy benefits from a wide ränge of transformational 
relationships with the ancient oikonomia , i.e. parasitically consuming amalgamations and 
hybridisations with domestic semantics and housekeeping practices, which exhibit no 
clear economical, efficient - and let alone profit-maximising - character. We are there- 
fore interested not least in the poetology of economic knowledge, the metaphorology 
and scenaristics of the house and housekeeping, the theoretical, narrative and literary 
economies of representation and the rise of ‘economy’ to the ordering category per se. 
When focusing on the history of theory, the accession of economies into the sphere of 
modern-age government knowledge can be perceived as the end of Aristotelianism in 
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political terms. By this means, the conceptualisation of a ‘political economy’ a notion 
that has been in circulation since the beginning of the seventeenth Century, interrupts the 
Subordination of oikonomia - as mere housekeeping - under the purposes of politics. 

Under these aspects, the following considerations from the perspectives of ancient 
history, philosophy, literature and cultural history and theory bündle exemplary observa- 
tions and touchstones of the history of transformation of oikonomia from classical Greek 
antiquity through to the Modern Age. The first section focuses on the historical contexts 
and theoretical-terminological shifts that contributed to the formation of the ancient 
oikonomia and its transformation under the title of Political Economy. In the second sec¬ 
tion, the Spotlight falls on spaces of reflexion, resonance and observation within a literary 
setting, which provide insights into political, administrative, mnemonic and poietical 
transformations of the ancient oikotiomia in Russia, England and France. 


i Oikonomia and Political Economy. Historical and 
terminological foundations 

1.1 Economics and philosophy in classical antiquity 

The beginnings of European household literature (Hausväterliteratur) may be traced to 
classical Greece. The English word ‘economics’ stems from the Greek oikotiomike , the “art 
of household management” but is misleading in its modern meaning. Greek household 
literature encompassed the entire house as a social unit. Particular attention, however, was 
indeed paid to the economic function of the household. The ancient writings already 
show the mixture of practical suggestions and fundamental ethical considerations which 
became later on characteristic for the whole genre. 1 They address the house father (the 
kyrios or despotes), who commands authority over his wife, children and dependent ser- 
vants. The classical texts set a style for the subsequent genre of Hausväterlitatur in the 
European Middle Ages and the early Modern Age. 2 Nevertheless, it should be emphasised 
that these Greek texts were written under specific historical circumstances, which need to 
be considered when judging the texts’character. Some of these historically specific features 
will be outlined in the text below. 

In the centuries between Hesiod and Xenophon, i.e. approximately between 700 and 
400 BC, polis societies developed in the ancient Greek world that were characterised by 
the conditional frameworks of these economics of classical antiquity. These included in 
particular the emergence and spread of coinage as well as the development of the agora 
as an urban market. Coinage and the market were initially typical manifestations of the 
Greek polis, which differed in this regard from oriental societies. They further created the 
principal problem, to which the economical literature of the 4th Century BC reacted - 
more or less explicitly. The few works that significantly contributed to the perception 
of economy as far back as classical antiquity and later in the European Modern Age 
include Elesiod’s Erga kai hemerai and Xenophon’s Oikonomikos. Elesiod’s Erga already 
included a large number of subject areas and issues that recurred in the literature of the 
classical period on political, economic and ethical issues. The emphasis undoubtedly lay 
on the area of the oikos, and namely in twofold aspect: on the one hand concerning social 
relationships, and on the other, economic activities. Elowever, Hesiod not only addresses 
the paterfamilias but also the basilees, those persons governing the polis? The primary issue 


1 

2 

3 


For the origins and subject matter of this literary genre cf. Spahn 1984 Descat 1988 


Faraguna 


1994 


Roscalla 


1992 


and 


An instructive, albeit solely descriptive, Compilation is ofFered by Richarz 1991 


Hes Erga 201. 
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related to the problem of law (dike) in th e polis - specifically to the administration or the 
perversion of justice on the part of the basilees ; the function of the court sitting in the 
polis at the agora. Similar to Homer, Hesiod assigns an exclusively political function to this 
space - but not, as yet, an economic function. 4 

Hesiod provides the most comprehensive rules both for correct behaviour in the house 
and the social relationships in the village - particularly towards one’s neighbours. 5 Hes- 
iod’s prime concern is not only for the politico-legal and social-ethical themes, but also 
for economic matters. Although the term oikonomia or oikonomos does not yet occur in 
epic literature, the Erga nevertheless establishes, in substance, the oikonomia-literature 
of antiquity. Some aspects appear to distinguish themselves from later economics and 
ethics in classical Greece, such as its marked work ethic and its high regard for good eris 
- i.e. productive competition. Of particular note are its reflections on money and wealth, 
including the discourse on the chremata as the psyche of mortals 6 - a point that was, for 
example, taken up in a specific manner in the English literature of the Middle Ages as well 
as in Russian literature in the early Modern Age (cf. 2.1 andj^J - at a time when coinage 


was still unknown. Similar to the growth in the circulation of coinage, the development 
of the agora into a market in the 5th Century was primarily due to political reasons - 
particularly in Athens. 7 Its economic significance was only discovered in the last third 
of the 5th Century. It now became a marketplace where the urban population obtained 
food. This new - or at least dramatically expanded - economic function of the agora found 
its most developed form in Athens. 8 This market economy in the form that became a 
leitmotif in comedies in the early years of the war, such as in Aristophanes’ Hippeis, was 
associated with a significant increase in the monetary economy. 

The appearance of literature with a focus on economic issues is to be seen against this 
historical backdrop of socio-economic development in the late 5th and in the 4th Century. 
The period saw the emergence of a practice-orientated and (comparatively) specialised 
literature for many areas: from the art of war to the art of household management. 9 The 
three preserved writings by Xenophon, Aristotle and Pseudo-Aristotle, however, can only 
hesitantly be identified as such textbooks. 10 Insofar as they provide practical instructions, 
they are principally illustrative and always far from exhaustive. Take Xenophon’s remarks 
on agriculture: far from offering a complete overview, they serve instead as evidence that 


4 


5 

6 
7 


9 

10 


Hesiod indeed expressly advises detachment towards the agora because one is dealing with corrupt basilees 
there ( Erga 27). This, however, implies the possibility that the free citizens in the countryside may petition 
the rulers in the city and also have a certain impact on their jurisdiction. In Hesiod’s writings, however, 
the political subject matter is not further differentiated. The focus is on the alternative, i.e. whether law 
or wanton violence, dike or hybris rules in the polis (Erga 212-284). This particularly concerns the rulers 
in the polis, but also, ultimately, each Citizen in an oikos. 

Erga 341. 

Erga 685. 

Although coinage probably first emerged after Solon, namely under the tyranny of Pesistratos and his 
sons, it was the directly preceding decades in the early 6th Century during the time of Solon that were 
to some extent the embryonic phase of the new form of money. Broadly speaking, it was primarily a 
question of an interweaving of political and economic factors. Trade alone does not suffice as the decisive 
explanation because, for example, ancient developed societies - or even the Phoenician trading cities and 
Carthage - did not use coinage for a long time. 

This is also supported by the emergence of the special designation attike oikonomia for this everyday 
Provision via the urban market, which markedly differed from the traditional economic habits that were 
based on self-supply and Stockpiling. 

For the art of war, a writing by Aineas Taktikos on the defence of cities has been preserved, which also 
reflects upon the Contemporary problems of social disintegration, cf. Winterling : 


1991 


This is the Oikonomikos (presumably written between 371 and 355 BC), the first Book of Politics (ca. 
336-322 BC) and Oikonomika (ca. 330-300 BC), the last one being the comparatively most pragmatical 
in nature. 
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complicated manuals are not at all necessary! 11 In accordance with its philosophical char- 
acter, the Oikonomia- literature treats the theoretical fundaments of its subject: what is 
the essence of the household (oikos)? What is the purpose of household management 
(oikonomia)? 

Furthermore, the writings are to be included in a more general discourse on the 
(morally) appropriate ways to acquire and use wealth, whose origins also become tangible 
in the second half of the 5 th Century. 12 The household is interpreted as an entity in its own 
right, although always treated in relation to its social environment (as in Flesiod’s Erga - 
see above): this is particularly prominent in Aristotle’s Politics, where he deals with the 
household in order to determine the constituent parts of the overarching community, the 
polis . 13 

The trigger to the debate on wealth was the social mobility caused (or contributed to) 
by the aforementioned economic dynamics. A nouveau-riche dass emerged to compete 
for Status with the traditional upper dass. 14 Social mobility was not a new phenomenon 
in itself. It did, however, gain a new dynamism - both as the result of new opportuni- 
ties to profit from trade and from the increased visibility of social climbing against the 
background of a growing institutionalised political order. 15 

The Oikonomia- literature therefore has a public character in a twofold sense. Firstly, 
it is less about teaching specific knowledge as opposed to demonstrating the mastering 
of that knowledge and - at the same time - a proper education (paideia) which, in turn, 
assumes leisure (scholia) - i.e. economic availability. Secondly, housekeeping and the art of 
acquisition are judged by their impact on the public esteem that the housefather enjoys 
in his city. This focus points to possible addressees: wealthy (male) heads of households 
who participate (or wish to participate) in the city’s government because they are striving 
for honour and influence. 16 Since the emphasis is accordingly on political ethics, the 


ll 


13 


Xen. oec. 16.1 polemicises against those authors who in their theoretical treatises describe agriculture as 
being more difficult than it actually is in practice, cf. Pomeroy 1994 on this passage, 322-323 and Danzig 
I2003 comparable with this is the tale Aristotle relates about Thaies (Aristot. pol. 1,1259 a 5-19), which 
is considered as proof that philosophers could acquire money if they wanted to - but they do not do so. 


12 Cf. Schaps 2003 who deals in particular with the Socratics, as well as the essays cited in A.i; in the lists 


of writings ot philosophers dating from the 5th to the 3rd centuries handed down by Diogenes Laertios, 
texts are frequently to be found with the title “On wealth” (Periploutou). 

Aristot. pol. 1,1253 b 1-2: “As we haveseen the parts of which the city is composed,itis first ofall necessary 
to deal with housekeeping, because each city consists of houses.” (eiret 6 e cpauepöu ff um poplum f) nöAiq 
CTUDECTxr|KEU, duocYKaion npütou nspt otKOuopiac; Einstu: näcra yap ctuykeitcu nöÄtq ff oiKtüm). That 
the first Book of Politics dates back to an originally self-contained text on housekeeping, as Roscalla 


1992 


14 


15 


473-49 r, assumes, is debatable. In the form handed down to us, the treatment of housekeeping in Politics 
is a logical building block in the teleological interpretation of the polis: this theoretical goal also provides 
the boundary for the realisation of housekeeping, as Aristotle himself explains, cf. Aristot. pol. I, 1258 b 
9-10 and 38-39; that a self-contained book on housekeeping was at least attributed to the Aristotelian 
body of writings follows from Diog. Laert. 5.1.22, where a text rispi oiKOuoyiaq is listed. 

In Contemporary comedy, for example, the “nouveau riche” (neoploutoi) are mocked and the so-called 
Anonymus Iamblicbi broaches the issue of the relationship of (newly acquired) wealth, prestige and justice 
in his sophistic expose written at the end of the 5th Century (DK 89,2-5; (German) translation by Capelle 
380-388; see Spahn 2003 43-44); cf. Winterling 1993 for the historical background and Davies 
68-72 for Athens. 


1935 


1981 


Under the demographic conditions of an urban form of Settlement, the continuity of the elite never 
meant genetic continuity of families, but rather perceived stability of social distinction between classes 
- social climbing per se was not the problem, then, but rather advancement that ensued so rapidly that 
the humble social origins were still present in collective memory; as, for example, in the case of the ‘new 
politicians’ at the end of the 5th Century, whose family fortune had ‘only’ been acquired by their fathers 
(or grandfathers) (cf. Connor 19711; another case is the notorious Apollodorus in the 4th Century, whose 
father Pasion had witbin one generation risen from slavery to citizenship and riches due to his success as a 
banker (cf. Demosth. or. 36.36-48 with Davies 


1971 


427-442). 


16 In Xenophon’s Oikonomikos, both Critobulus and Ischomachus (Socrates’ two fictitious interlocutors) are 
described as members of the liturgical dass, i.e. those richest citizens (some 300 in number) who afforded 
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writings convey an only pragmatic knowledge of the Contemporary domestic economy 
at best. 17 Insofar as such pragmatic knowledge was written down, 18 it was not considered 
a suitable subject for public communication within the upper dass, especially given that 
the sober calculation of domestic self-interest was at least ambivalent to the public norms 
of common welfare. 19 

In this light, the derogatory judgement of crafts and trade, shared by Plato, Xenophon 
and Aristotle, is hardly surprising. But things are more complicated. All three authors 
assume that their normative teachings are counter-factual. In their opinion, their contem- 
poraries are indeed excessively committed to money-making businesses. Plato, for example, 
contends that the Athenian upper dass was not only occupied with striving for high office, 
but also - in particular - with ‘money making and house management’ (xpr|paTicrpot> te 
K ai oiKovopiaq ). 20 Another fact is also curious. The authors who advocate agriculture in- 
stead of trade and political instead of domestic activity bolster their arguments with - of all 
things - comparisons from trade and craft - thus assuming an urban and entrepreneurial 
living environment of their addressees. 21 A pointed expression of this peculiarity is that 
the Platonic Socrates creates his utopian republic, in which the upper dass eschews every 
form of acquisition, in the house of Kephalos, a wealthy metic, who regards himself as 
a ‘money maker’ (chrematistes ). 22 The puzzle is solved if it is assumed that the addressees 
of the supposedly traditional aristocratic ethic included social climbers who were inter- 
ested in the ‘acquisition’ of education befitting their economic potential: 23 after all, the 
Oikonomia -literature can be seen as a systematic guide to the question as to how to ‘acquire’ 


17 

18 
19 


20 

21 


22 

23 


the high public expenditures for theatre choirs, warships or war levies, thus acquiring prestige (Xen. oec. 
2.5-6 and 11.1-24). On the liturgical dass in general, see Davies 1981 15-28; Aristotle assumes that a 


“complete household” (oiida [...] teäeioc;) will include slaves who perform the actual work, enabling 
their master to devote himself to politics or philosophy (noAiTEuouxat rj cpiAooocpoücjiu), cf. Aristot. pol. 
1,1253 b 1-8 and 1255 b 31-37. 

As compared to the detailed Information in Hesiod’s Erga (see 1.1 above) or to an early modern set of 
household values, such as the Russian Domostroji (see below; 


2.3 


Xenophon, too, recommends accurate bookkeeping, cf. Xen. oec. 9.8-11; Aristot. pol. 1,1258 b 39-1259 a 
3 mentions specialist agricultural literature. 

An obvious comparison is provided by the libri segreti and similar records by Florentine merchants in 
the Middle Ages. As their name already implies, these business records and notebooks were not exactly 
meant for publication, since this would have been injurious to the household; they contain that type of 
sober information that is missing both in the published texts in Florence and those in ancient Athens. 
On the absence of theoretical considerations in the economic literature in Florence, see Goldthwaite 


2009 590-594. Cohen 1992 191-207 therefore speaks of an “invisible economy” in relation to financial 
transactions in classical Athens, which are offen only hinted at in the texts preserved. 

VXat.apol. 36b. 

Cf. Burford 


1985 156, on the familiarity with handicraft in Plato’s writings; Xenophon compares the 


household to a merchant vessel that transports freight for “the sake of profit” (KEphouq euEKa) and likens 
the farm to a business man, cf. Xen. oec. 8.12 and 20.24-29. Ameling 1998,284-290 has pointed out this 
specifically urban point of view on agriculture. 

Plat .rep. I,33oa-b. 

As an example, Xen. oec. 1.16-22 specifies two groups of people who should apply themselves more 
to housekeeping than to ostentatious consumption: firstly, young people who due to old pedigree 
(EÜnocTpiöiüu) refuse to engage in housekeeping, and secondly, men who adhere “strictly to the work 
and the identification of sources of income” but nevertheless “upset” their household and suffer from 
poverty (... aKKa Kai nanu cnpohpcüc; npöq xö Epy&^EcrGai exouoi Kai prixauacrGai npoaöhouq: opax; 6e 
Kai toiic; oikouc; Kaxaxpißouai Kai aprixauiatc; aunExonxat), because they squander all their money on 
consumption. Who is meant is made clear in an invective in Xenophon’s Apology of Socrates (Xen. apol. 
29-31); there it States that a certain Anytos was awarded the highest honours by the polis, but that he 
nevertheless did not provide his son with a more dignified education ( paideia) than that of his own trade, 
tanning. The consequence - according to Xenophon - was that Anytos’ son devoted himself to excessive 
wine drinking and partying, and was of use neither to the polis nor his friends. Anytos is a historical 
figure; he is one of the previously mentioned “new men” at the end of the 5th Century (see n.io above; 
on the person see Davies 1971 40-41.). He became known to posterity as one of Socrates’ prosecutors in 
399 BC. 
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honour - i.e. Converting economic Capital into symbolic Capital. Furthermore, the texts as 
documents themselves represented an objectification of cultural Capital, since they could 
be acquired. The generally shared notion that wealth serves only as a means to an end and 
has to be properly used represents the rationale of householding in a nutshell: its objective 
was not to be found in the selective reproduction of economic Capital, but rather in the 
systematic conversion of the various forms of Capital acquired by the various members of 
an oikos - money and grain, friends and honour . 24 

The possibly surprising conclusion of these remarks would be that especially econom- 
ically successful parvenus provided the Stimulus for a philosophical rationalisation of the 
aristocratic ethic, with its pivotal concept of civic virtue. Fundamental to this concept is 
the idea that economic assets may only promote one’s honour insofar as they are spent 
liberally in Service of the common weal. Xenophon exemplarily demonstrated this idea 
based on his industrious kalos kagatbos Ischomachus. 25 Aristotle in turn defined “civic 
virtue” ( politike arete) as the decisive criterion for stratification: although wealth is indeed 
a necessary requirement for obtaining offices and honours (both being not accidentally 
called timai in Greek), it is not a sufficient condition. The decisive factor is how the wealth 
is used. 26 This emphasis on purpose, in comparison to which the origin of the wealth 
receded into the background, enabled successful businessmen time and again to convert 
their financial Capital into Standing and influence by means of ostentatious generosity 
towards the polis. The chances for such an action were especially high whenever the city 
was faced by financial shortages - a common Situation given the numerous wars most 
cities were entangled in. 27 Although this kind of ‘productive lavishness’ did not end the 
tough competition for “profit and honour” 28 it nevertheless steered it into institution- 
alised channels that became even more Consolidated in Flellenistic times. 29 

Greek Flousehold literature, later to become a ‘classical’ paragon, thus has its origin 
in the specific social processes of the 4th Century: it reflected the problems of a stratified 
urban society caught in the process of transformation. In view of the recurring reception 
of these writings in mediaeval Europe, the issue arises as to what extent post-antiquity 
writings on the household and its economic function also reflected the specific issues of 
their respective society. Should this be the case, the follow-up question would arise as to 
how the specific issues that faced classical antiquity in Greece were still compatible or 
feasible. 


1.2 Body politic and faith in divine providence. Basic principles of 
economic theory creation 

While the Aristotelian oikonomia with all its associated sub-areas remained largely lim¬ 
ited to the management of the household (oikos), since Montchretien’s 1615 Traicte de 


24 

25 

26 


27 

28 


This kind of reckoning is bluntly stated by Xenophon, who, for example, in Xen. mem. 2.4-6 holds that 
(amongst other things) the value of friends can be precisely measured in money. 

See n. 11 above. 

Aristot .pol. III, 1282 b 24-1283 b 35, also cf. etb. Nie. IV, 1119 b 20-1121 a 9 on the virtue of “generosity” 
(eleutheriotes) and 1122 a 18-1123 a 26 on “splendour” (megaloprepeia); characteristically, this “splendour” 
is first and foremost reflected in the effort towards civil obligations, the litu mes. 

D. Engen has recendy elaborated these circumstances for Athens, cf. Engen 


It was a commonplace that “profit and honour” ( kerdos kai time) were the two driving forces that 
antagonised the inhabitants ofacity (Aristot pol. V, 1302 332-34,cf.Xen. vect. 1.4and Plat. rep. II,362b—c); 
that generosity may lead to unfair enrichment in the first place, because it is economically unproductive, 
was noted by the Anonymus lamblichi already mentioned - it remained a minority report. 

131-137; its institutionalisation in the Hellenistic 


29 On the social function of ‘euergetism’ cf. Veyne 1976 


Era has particularly been stressed by Gauthier 1985 and Quass 1993 40-79; Quass stresses the specifically 
“political” identity of the upper dass even in Hellenistic times. 
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Vaeconomie politique it has been possible to register both an enlargement of the scope 
and a new competitive Situation. Efficient economic management becomes a measure 
of political art, and the “science of acquiring goods applies equally both to States and to 
families ” 30 It is against the background of a long ancient and Christian conceptual history 
that the modern application of the economic concept initially reclaims the character of a 
general organisational context . 31 Until well into the eighteenth Century, the term gathers 
an ensemble of regulatory operations and activities, while diverse semantic Substrates bear 
witness to its generalisation: be that a rhetorical economy, which relates to the methodical 
structure and skilful use of representational means; a general ‘economy of nature’ which 
encompasses the wise arrangement of natural things in the continual preservation of types 
and species; or the special economies of the earth, the human being, the animal bodies or 
plants, all of which refer to the harmonious combination of individual parts into a holistic 
entirety . 32 In the light of this semantic expansion and the various interpretative elements, 
the neologism of a ‘political economy’ initially means nothing other than an element of 
Order inherent in the political: an “order through which a body politic mainly subsists ” 33 
This would continue to apply until the beginning of the nineteenth Century. Economics 
presents itself as the ordering knowledge per se. 

In 1651, Thomas Elobbes took a first Step in this direction with his work Leviathan, 
with recourse to William Elarvey’s essay De moto cordis (1628) and the latter’s discovery of 
the circulation of blood. In the founding manifesto of political philosophy of the Modern 
Age, the patria potestas denotes beyond doubt the very pinnacle of sovereign power. In 
contrast to th c patria potestas, the unlimited power of the Leviathan, however, is due to the 
sovereignty-legitimising process of authorisation by the contracting inhabitants of the 
state of nature and the transfer of their iura in omnia et omnes? 4 As Elobbes emphasises in 
his introduction in the wake of Elarvey’s discovery, the Leviathan as deus mortalis and homo 
artificialis represents the heart of the state, which gives “life and movement” to the entire 
body. 35 


30 


31 


32 

33 

34 


35 


Economy becomes the coordinate and criterion of political knowledge; it is only with a view of business, 
trade, the circulation of money, wealth and the quantity of inhabitants that the state obtains exact insights 
into itself and thus a concise picture of its own strength. Montchretien 1930 31,34. - In probably the first 
verifiable occurrence of the concept, in Louis de Mayerne-Turquet’s La monarchie aristodemocratique ou le 
gouvernement compose et niesle de troisformes de legitimes Republiques (Paris 1611) it is simply synonymously 
used for “state” or “community”; cf. Bürgin : 


1993 


272. 


Since as far back as Xenophon’s Oikonomikos, oikonomia or oeconomia has been associated with the 
“most beautiful” arrangement of things, with appropriate Organisation and meticulous administrative 
techniques. 

Cf. Stemmler : 


1987 Vogl 1994 88-90; Agamben 2010 33-35; Perrot 1992 68-69. 


2010,335. 


According to tK zDictionnaire de l’Academie from 1762 or 1798/99, citecTBy Agamben . 

The state of nature projected by Hobbes is clearly situated historically within the “discovery” and colonial 
occupation of America. According to Hobbes, each human being is equipped with an unlimited, albeit 
precarious ius in omnia et omnes in the state of nature. For the purpose of his own self-preservation, each 
one is authorised “to take possession, make use of and enjoy everything” (Hobbes 1994 83): to acquire 
the assets and the land of everyone eise, to either enslave or kill his women, children and himself. This 
right to everything, however, is “in effect” a “right to nothing” because it collides with the absolute rights 
of everybody eise and is not secured by any third authority. The content of Hobbes’ social contract, which 
for the purpose of concluding the fear-stricken, atomic natural-state inhabitants assemble together (see 
Schmitt 1936/1937 628), is a reciprocal natural law expropriation contract for the benefit of an absolute 
sovereign. As a natural person outside the scope of the contract, he is not only the sole person to retain 
his ius in omnia et omnes. Furthermore, the absolute rights of all other inhabitants of the state of nature as 
well as their entire “power and strength” are transferred to him. As an artificial person, actor and mask 
of the state, he is authorised by the parties to the contract to henceforth think and act in their name as 
well as represent them. 

5. As Reinhard Brandt has demonstrated in his analysis of the famous frontispiece of 


1994 


Hobbes 

Leviathan, “the Statue of the prince is slightly shifted from the centre of the picture to the left” with 
the result that “the centre of the whole construction [lies] on the left half of his body - just where the 
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Hobbes goes beyond this politicisation of the heart 36 by amalgamating the circulatory 
function of the heart and blood with the sovereign tasks of feeding the community and 
the circulation of goods and money. Here too, however, Harvey showed him the decisive 
direction in that he designated the heart as the larfamiliaris or “the household god at the 
hearth” 37 In the process, he refers to Plautus’ comedy Aulularia 38 and Aristotle’s work De 
partibus animalium , 39 It is to Aristotle and Plautus that he owes his concept of the heart 
with house-style architecture and resemblance to a hearth fire. 40 While Harvey is first 
and foremost concerned with the proximity of the household god to the fireplace, i.e. 
with the heart as the centre of heat, Hobbes takes up the issues of inheritance law that 
were dealt with in Plautus’comedy. The withholding of the inheritance from the sons, the 
refusal to read the will in public - thus depriving the male descendants of the possibility 
of challenging it in court - attests to the misuse of both the patria potestas and the will at 
the same time. 41 The mortal and housekeeping god Leviathan is intended by Hobbes to 
set down property and inheritance rights, in order for each citizen to know “for certain 
what he will receive from his ancestors or will leave to his children” “what belongs to him 
and what belongs to another” 42 As the trustee of the public household, he is responsible 
for Controlling the channels of asset and money circulation - especially in relation to the 
public use on the part of collectors, treasurers and officials: 

And in this also, the Artificiall Man maintains his resemblance with the Naturall; 
whose Veins receiving the Bloud from the severall Parts of the Body, carry it to the 
Heart; where being made Vitall, the Heart by the Arteries sends it out again, to 
enliven, and enable for motion all the Members of the same. 43 

The “money that denotes the preservation in terms of value of work and Commodities” 
minted by the sovereign power is circulated among the people, thus nourishing each 
and every area. To that extent, money is “the Sanguification of the Common-wealth: For 
natural Bloud is in like manner made of the fruits of the Earth; and circulating, nourisheth 
by the way, every Member of the Body of Man.” 44 Economic circulations in Hobbes’ sense 
are forces governed by the household, albeit not self-moving, self-regulatory and largely 
closed circulation Systems, 45 as which they were to create the economic pictorial tradition 
of the 19th and early 20th Century with Hector Denis’ Schema des circulation des ricbesses with 
reference to William Harvey and Francois Quesnay. 46 
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with a treasure, which through avarice he had secretly buried in the inside of a hearth, in Order to leave 
only a small piece of land to his own son. Since the subsequent male generations also did not know how 
to honour the god of the house, he ultimately used devious means to make the existence of this treasure 
known to the dishonoured daughter of the house. Plautus 
I am grateful to the instructive article by O’Rourke Boyle; 
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67a, 68a. 
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385 for both these pieces of information. 


41-43. 


1994 209. 


973 133 (English original). 
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Hobbes 

For the history of knowledge and Science concerning the circulations, see Vogl 
Denis 
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Annex. Quesnay, personal physician to the Pompadours, was alphabetised by a day labourer 
as an eleven-year-old through a book by the two doctors Charles Estienne and Jean Liebaut, which Stands 
in the tradition ofthe Roman writers on agriculture: L’Agriculture, et la maison rustique (Paris 1586). In this 
regard see Bürgin 1996 327. Comparable metaphorisations of the body of the state can also be observed 
in other parts of Europe, for example in Russia. In the following decades and centuries, the idea of the 
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Metaphorisations of body and house, however, are not the only - and perhaps also not 
the most influential - modellings of the economic System. At the same time, a transport 
of theological rudiments is associated with the dissemination and diversification of the 
concept of economics as an organisational category - up to and including a political 
economy. Even if the Christian use of oikonomia since the New Testament writing has 
created a diversity of interpretations - ranging from the empirical form of the Triune God, 
via the incarnation of Jesus Christ through to guises of church and pastoral practice - that 
could not be overlooked, 47 the modern reception appears to be primarily characterised 
by an aspect of significance that concerns the realisation of a divine plan of salvation and 
the appropriate distribution of salvific goods. 

In his comprehensive concept-historical derivation, Giogio Agamben has demon- 
strated how ancient oikotiomia as household management migrated into the theology 
of the Christian era as economic management and administrative practice. As will be 
revealed in Rousseau’s works, the providential quality of economic Systems Stands in 
significant proximity to the metaphorisations of the body already mentioned. In addition, 
this is accompanied by a basic exclusion mechanism that not only distinguishes between 
seif and external, between private and public, but also - as stressed by Agamben - has life 
itself as its subject matter (or makes it such). 48 


47 

48 


state as an oikos in body metaphorisations continued, fbr instance with Ivan Pososkov, who - as a near 
Contemporary of Rousseau - recommended the establishment of special chancelleries as eyes of the Tsar 
and spoke of the army as the body and of merchants as the soul of the state. These, too, were (necessary) 
caricatures of the economy, which serve to provide Orientation and remove uncertainty - and vice versa, 
cf. Pososkov 2004 113. 


2005 


Richter 

In doing this, Agamben relies on the Greek concepts of zoe and bios. The essence of Giorgio Agamben’s 
political theory can be found, somewhat paradoxically, in a text that does not belong to the series of 
Homo Sacer, nor to his political output. This text is L’aperto. L’uomo e l’animale (2002) (Agamben 


Aiming at investigating the relation between man and animal, it focuses on the tbeoreticalapparatuses that 
man has developed in the course of his history to determine the boundaries and the specific difference 
that divides the human sphere from the not-human one, and thus - and primarily - man from animal. 
The thesis underpinning the text, although never made explicit, is that man continuously recreates an 
“anthropological threshold” to distinguish the human sphere from the animal one. This threshold - 
which is not fixed but rather a mobile one - establishes each time which fundamental features divide 
man from animal. In this way, L’aperto. L’uomo e l’animale reveals an idea that undergirds most part of 
Agamben’s political reflexion: one of the main operations of a Sovereign power consists of continuously 
marking and redefining what can be called an ontological threshold - a watershed between the essential 
features of a human being and those of the individuals which are conversely excluded by the human 
Community. In fact, according to Agamben, sovereignty always consists of an exertion of power on the 
bodies and lives of individuals. Indeed, the first pages of Homo Sacer (Agamben 2005 [1995]! clearly shows 
the fundamental aim of the text: the delimitation of the concept of life, and the individuation of places, 
apparatuses, and ways in which life relates to political power and law. These concepts are a fundamental 
trait of his philosophy. With the former, Agamben indicates ‘natural lifej or, as he says, “il semplice 


fatto di vivere comune a tutti gli esseri viventi” beyond any specific connotation. (Cf. Agamben 2005 
[1995] 3 -) Later, he will also call it “bare lif t’.’Bare life are opposed to bios , which indicates life as already 


connoted in a certain way - i.e. a political one. The Sovereign includes or excludes certain subjects from 
the political sphere in Order to exert power over their bodies and lives. The Sovereign power establishes 
and then constantly reassesses the threshold between human and not-human - consequently, what is 
human can always be degraded and dehumanized by means of logical and ontological apparatuses. In 
fact, in ancient Greek the distinction between zoe and bios fundamentally equates that as the distinction 
between politically active lives and inactive ones.The former, as Aristotle States in Politics 1 ,1252a, 26-35 
(to which Agamben explicitly refers), mainly applies to the world of the oikos, of the house. Here, life is 
rigidly regulated by the despotes, that is, the householder. He has an absolute organizing power, as well as 
a power of life and death, on all living beings included in the house: children, women, animals, plants 
and slaves. In book I of the Politics, (1252a 10-15), Aristotle argues against Plato that the polis cannot be 
ruled in the same way as the oikos. The reasons for this disagreement call into consideration the difference 
between zoe and bios, understood as equating that between oikos and polis. According to Aristotle, a state 
cannot be ruled in the same way as a house as the former concerns a superiorform of Organization of life, 
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Oikonomia denotes the working and ruling of God and, since the Middle Ages at the 
latest, has been manifested in the form of a world order that has reclaimed the character 
of providence. Agamben was able to prove that the modern political dichotomy between 
sovereign rule and government, between the creation scenes of a political theology and 
economic practice was itself theologically prefigured, namely in a tension that is present 
between the existence of a God who Stands outside the world and the question of his 
inner-worldly effectiveness. Thus, not only was a process reconstructed in which Chris¬ 
tian theology perceived itself in an increasingly ‘economised’ manner and as a kind of 
divine business management, but Angamben also drew attention to the critical functional 
role already associated with the theological reception of oikonomia and relating to the 
problematical transition from the existence to the actions of God, from reigning to 
governing, from transcendence to immanence. 49 It is precisely this theological economy 
that is the requirement for resolving the concept of the limited significance of oikos, its 
semantic expansion and universalisation. The theological character of an oeconomia divina 
established the interleaving between divine world order and providential expectation, 
which volte-face proved able to assist the modern desire for order in the cosmic, sublunary, 
natural, social or political subject areas. This is particularly evident in the coining of 
the concept of an ‘economy of nature! In any case, it pleased the ‘hands’ of the creator 
to establish a general balance between all natural things; and just as a hidden order is 
recognisable behind the hüstle of market places, so a consistent ‘divine plan’ exists that 
rules in the seemingly tangled view of nature. 50 

The organisational categories associated with the modern economy import a theolog¬ 
ical raster to provide a providential alignment for administrative operations. Rousseau’s 
article composed in 1755 for the Encyclopedie on economie politique - originally entitled 
Economie ou Oeconomie (Morale et Politique) - should be seen as a pioneering text, not 
only reflecting the older practices of the concept of economy but also aligning and 
escalating them for the purpose of political rule. By doing so, he initially specifically and 
demonstratively turns his back on an Aristotelian horizon of meaning, which is rejected 
two-fold. 

Using a doubtful etymology, Rousseau reminds us again at the beginning of his text of 
the origin and expansion of the concept of economics: “The word ‘economy’ is composed 
of the words oikos (house), and tiomos (law), and denotes wise and legal household man¬ 
agement and was expanded from an ‘economie domestique’ or ‘particuliere’ to the ‘great 
family’of the state, in the sense of an ‘economie generale’or ‘politique!’ 51 This analogy of 
household and state management, however, is only specified in order to be immediately 
discarded. For family and state differ in their quantitative, qualitative and representational- 
logical dimensions. They are not only defined through differences in size and scope; rather 
the overview of the paterfamilias of his domestic affairs Stands in contrast to the position 
of a civil government, which is only able to gain an overview of the fortunes of the body 
politic by means of complex administrative processes. And while the order of the family 
is characterised by being founded in nature, by being dominated by the strength of the 
paterfamilias, by being his natural feelings, his ownership rights and the multiplying of 
inheritance as well as ultimately being subject to the cycle of natural reproduction, the 
administration of the state requires qualities and operations that represent the antithesis 


49 

50 
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the “good living” ( euzen ), and not merely the barefact of living (zen). According to Agamben, the “good 
living” is already a form of bios. 


Agamben 2010 72-73; cf. Priddat 2013 25-36. 
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of all of the above points. The relationship is not natural but arbitrary and based on 
agreement; the actors in a government do not pursue their natural feelings, but their 
public obligations and the law; they do not manage their own property, but are Custodians 
of the property of others; they do not multiply the assets of the state treasury, but ensure 
a balanced distribution. Rousseau commented: 

Although the functions of the paterfamilias and the ruler have the same objective, 
this is achieved by different means. Their obligations and rights are so different that 
they cannot be confused without forming misconceptions about the fundamental 
laws of society and without lapsing into ill-fated fallacies about the human race. 52 

Contrary to Montchretien’s continued assertion, the family or the home is no longer the 
delusive paragon and model of a sovereign state; at best they have become a segment or an 
instrument in the government of populations. The more modern government is defined 
economically, the more the economic aspect is liberated from the scope of reference of 
the oikos. 


1.3 Bipolar Systems between omnipotence and impotence 

Associated with this is a second rejection, which Rousseau sets out equally adroitly - both 
in a treatise on the political economy and later in his Social Contract. “I would ask my 
readers,” he writes, 

to distinguish very precisely between Political Economics of which I speak and 
which I call government, and the highest authority, which I call sovereignty. The 
difference is that one holds legislative power and can, in specific cases, commit 
the entire nation, while the other merely possesses the power of enforcement 
puissance executrice] and can only commit individuals. 53 

It is remarkable that the concept of political economics is here used synonymously with 
government at all, thus embracing the entirety of governmental practices and subject 
matters. In addition, the specific configuration of modern politics is apparent, where the 
image of the body politic has divided in a peculiar way and doubled; the juridical format 
of sovereign power has been confronted by political-economic governance. 54 With his 
borrowing of corporative metaphors and imagery, Rousseau recapitulated this division or 
doubling: the counterpoint of the head as the seat of ‘sovereign power’ is the movement 
of a machine, which is ultimately maintained by ‘wise economics’ by the vitality principle 
of the heart (cf. 

With the question of political-economical governance - it may be summarised - the 
model of the family and the inflexible raster of sovereign authorities has therefore become 
equally both invalid and inconsistent. The question arises as to how both sides interact 
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Contract this differentiation is then 


accentuatecf i.e. by the juxtaposition trom “will” and “power” from common will or legislative power 


and government or executive power. Rousseau 1964b 395; Rousseau 1977b 118. 

In analogy to the formula of the “king’s two bodies, with which Ernst Kantorowicz had described a 
specific doubling of the body politic using the example of legal theology in the Middle Ages: the mortal 
and incorruptible, the physical and inviolable carrier of royalty - in analogy to this one could speak here 
of the “two bodies of the state”: of a symbolic or representative, which manifests itself as a configuration 
of a common will, incorporating this will and making it timeless; and of a physical or empirical, which 
comprises the relationship of population, individuals, interests and assets and organises a complex of 
forces and properties. 
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with each other - and what is more: how political categories and formats reformulate 
themselves on the basis of economic governance. Using the example of Rousseau’s delib- 
erations - the claim of this thesis here - it is possible to trace the assembly of a “bipolar 
machine” (Giorgio Agamben), whose System promises to deliver both information on 
Rousseau’s theory construction and the new remit of a political economy. The refor- 
mulations of sovereignty doctrines with the concepts of social contract and collective 
will, in particular, have resulted in a matrix which is intended to provide equal space for 
the juridical aspect of sovereignty, the elements of political-economic governance and its 
reciprocal linkages. 56 

Rousseau himself thus identified the government (and thus the political economy) 
entirely consistently as an “interim corporate entity” in which the “mediatory forces” are 
bundled between the sovereign power and the social sphere. 57 He also specified the “dif- 
ficulties” and “contradictions” to be resolved in this mediatory process. This includes first 
the question as to how internal driving forces and propensities, such as “amour propre” 
and “interests” are compatible with the common good and the “public interest” Second, 
it has the task of providing for an efficient allocation, a balanced fulfilment of needs, i.e. 
for a “distribution of food, money and goods in a fair manner and depending on time 
and location” (cf. |i.2| . And third, all this is derived from the principle that the divergent 
“partial wills” need to be reconciled with the “common will” - an Operation that is not 
least associated with the “difficulty” to “secure both public freedom and the authority 
of the government” 58 In this regard, a multiple coordination activity is expected from 
the government or the political economy, and there are ultimately two notable aspects 
relating to this precarious task. 

One aspect is concerned with the internal logic and the implications resulting from 
Rousseau’s construction. Despite the fact that a doubling of the body politic emerges 
from his theory, he conversely insists all the more that the functions of sovereignty and 
governance should not really be separated from each other. On the contrary: according to 
Rousseau in his Social Contract, the art of government and the executive power are nothing 
but “emanations” of the sovereign and thus of the common will. 59 In the light of this 
constellation, it was not only possible to prove that this concept of emanation relates to the 
emergence of persons in Christian theology and - until the seventeenth Century - refers 
to the doctrine by which the divine principle is neither diminished nor shared because 
of its Trinitarian structure and with its intervention in the preservation of the world. 
On the other hand, with his concepts of “common will” and “individual” or “particular 
will” Rousseau probably received or inherited an essential object of negotiation from the 
theology of the eighteenth Century. There, as Agamben demonstrated with recourse to 
his research on Rousseau, these concepts assume a critical position in the discussion of 
providence and providential world governance. 60 It is not only theological borrowings 
that are connected to the concepts of common will and particular will - in fact, the 
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It is no longer a question of deriving government maxims from the position of sovereignty, but rather, 
which institutional formats of sovereignty can be agreed upon with given (i.e. economic) forms of 
government. Foucault 2004 160. - in this regard, see the academy writing by Prevost with references 
to Rousse au’s article, 1783. 
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For example, the common will in Malebrahche’s Abhandlung von der Natur und der Gnade (1712) comprises 
all those general laws that God has decreed and guarantee the Order of providence in the government of 
the world in the form of natural laws. In contrast to this, God’s individual will, which at best explains 
exceptional cases such as miracles, is excluded from providence and reduced to occasional causes and to 
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structure of the entire “providential machine of government” is transferred from the 
theological into the political field . 61 

At the same time, this providential alignment of political economy - and this would be 
the second aspect - prefigures the significance of what towards the end of the eighteenth 
Century would in particular assume the Status of an economy, i.e. of an economic or 
market environment. This is more or less how the “economic Science” of the physiocrats 
was understood as a doctrine, which transfers the “natural, immutable, essential” world 
Order, “established by God” to the government of society and - in matters concerning 
livelihood, distribution of goods and prosperity - perceives (as it were) a law of nature and 
the anticipation of a “natural order” at work . 62 First and foremost, however, the creation 
of a political and economic liberalism has demonstrated how the market in particular 
should identify itself as the realisation of the providential principle of government. 

For some considerable time now, attention has been repeatedly drawn to the theologi¬ 
cal bias of liberalistic doctrines, to the “metaphysical dignity”ofa liberal economic theory 
and the continuation of a “deistic theology” in liberalism . 63 In this regard, liberalism is 
perceived to be less as a result of its notorious Opposition to the state and politics and more 
as a refinement and extension of government - altogether as a governmental instrument to 
penetrate the social field . 64 The project of liberalism, as it finds its expression in the second 
half of the eighteenth Century, is namely by no means characterised by a withdrawal of 
government from social activities. What authors ranging from Flume via Ferguson and 
Smith through to Paine dealt with under the title of a civil society instead relates more to 
a regime aiming at such regulations and Controls as emerge in the social field itself . 65 

This leads inevitably to the question of the type of laws that determine the “natural 
System of freedoms” and the System of cooperatively organised market relationships as 
described by Adam Smith. In this manner, it was possible to show that Smith’s concep- 
tions of the natural order and natural law are inspired by Newton and find their model in 
those uniform and stähle processes of motion under the influence of gravitation, which 
are in a position to attribute the disparate phenomena of heavenly bodies to underlying 
physical laws. If this is claiming to be a variant of natural theology and a relationship 
between natural law and providence , 66 then this is applicable in the same way to the 
question of order in the System of social intercourse. The providential alignment applies 
specific efforts for general purposes and characterises a “great System of government” 
a “beautiful and grand [...] System” in any event a “political machine” which achieves 
the “happieness of those who live under them” through its regulär, harmonious and 
smooth functioning . 67 What applies to social exchange - as expounded in the Theory of 
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Moral Sentiments - determines the actions of the market in particular. 68 The market, the 
principles of which Smith investigated in Books I and II of his Wealth ofNations, is not a 
reality, it is not to be found, at best it presents itself as a figure of both a theoretical and 
practical prolepsis. 69 The natural System of the market is a concealed obviousness, which 
requires empirically tangible irregularities for rectification. 

In the process, a kind of theoretical parallel translation takes place, which must apply 
as a specific application of the resulting liberalism. For the divergence between sovereign 
power and government maxims that shape the operations and dislocations of a political 
economy are now transferred into the systemic form of social and economical exchange 
relationships. There they take the form of a dynamic transformation of particular interests 
into the common good and represent a law that has its source in the actions and propen- 
sities of the actors themselves. The precarious relationship of common good and partial 
will, which according to Rousseau defined the space for political-economic intervention 
and the eflect of providence, is transferred into the governmental machine of the market, 
which assumes the function of law with its continual transformation of blind and self- 
seeking strivings into the interest of society or the common good. 70 

The sovereign power has - as it were - become vacant and has delegated its field of 
activity to the laws of the market. The political-economical tension between the sovereign 
and the government was transposed into the liberal dissociation between the state and the 
economic System, while the reduced function of the state is opposed by the sovereignty 
figure of the civil society market. 71 A providence programme is formed here, which 
permanently interlocks sovereignty and government, immanent order and transcendent 
principle, and ties the economic rule of the social field to the hope of the wise foresight of 
a hidden divinity. The market defines itself as an economic mechanism only as far as it op- 
timises political tasks. Under this condition, it is therefore possible for the manifestations 
of state institutions, the rule of law and legal provisions to be perceived as pure arbitrary 
acts. From this perspective, the state has only appeared to represent the public interest, and 
what Smith describes first and foremost in Book IV of his Wealth ofNations concerning 
political measures and regulations, collects all possible forms of “immoderateness” and 
“Wunders” of “self-indulgence” and “folly” finding their denominator in the character 
of a generally occurring “senselessness” 72 In the age of universal and counterbalancing 
market laws, the laws of the state itself appear arbitrary, biased and particularistic; and 
while it is possible to attribute counterbalancing effectiveness to the market mechanisms, 
the state only strengthens and protects the existing inequality. In this regard, the isolation 
of autonomous economic mechanisms itself proves to be an eminently political process. 
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2 Literary reflections and transformations 

Against the background of these historical developments that connect classical antiquity 
and the modern age and also accompany conceptual and not least political transforma¬ 
tions, we now examine how economic Orders are related to cultural and, in particular, 
literary processes. This will be illustrated using examples from England, Russia and France 

- for literary texts do not merely reproduce economic theories and practices in the sense of 
naively reflecting prior facts, nor do they necessarily, or merely, act as a critique of an eco¬ 
nomic discourse: on the contrary, in interaction with them they are able to modify, if not 
change, them by themselves - and thus potentially also the cultural practices articulated 
by them and described or prescribed in them. The relationship between (literary) text and 
context is neither static nor unidirectional (in the sense of a simple re-presentation or re- 
flection) but rather one of transformation. In such processes, economic matters frequently 
function as projection screens of literary Orders, particularly when creating protagonists 
and plots. At the same time, they also serve literary imagination as media per se (in 
the sense of a ‘textual economy’). Consequently, economic categories and mechanisms 
fundamentally affect literary techniques - and vice versa. This can be assessed as a further 
indication of the amalgamations and hybridisations of economic semantics and practices 
mentioned at the outset and previously outlined from a historical-philosophical perspec¬ 
tive. That notwithstanding, however, this functionalisation of economics in its literary 
ramification, depiction and utilisation in particular is not only a manner of affirmation 

- this would mean the confirmation of its seemingly irresistible dominance. Instead, it 
equally constitutes possibilities of its inspection, analysis and critique - and thus possibly 
its further transformation. 


2.1 Poetological household management 

The first example for this ambivalent, reciprocal explication of literary and economic 
works comes from i4th Century England. As elsewhere in the late Middle Ages, the late 
fourteenth-century English court and the practices of proportional reciprocity associ- 
ated with it had increasingly come under threat from a ‘commercial revolution! While 
markets and commercial activity were generally seen as contracting in comparison to 
the preceding centuries, economic activity increased in the period following the plague 
years (1350s) up to the last two decades of the fourteenth Century. Scholars describe this 
period as marking a decisive shift from asymmetrical to symmetrical forms of exchange, 
a period in which entrepreneurial opportunities for small landholders prompted a large- 
scale migration from rural to urban areas, particularly London. With the “penetration 
of monetary and commercial values into all areas of life” came an increasing populär 
awareness of the fluctuating value of money, which was seen both as the “remarkably 
successful instrument of economic order, balance, and gradation” and at the same time as 
“the great corrosive solvent, the overturner, the perverter of balance and order” 73 While 
(English) scholastic thinkers had slowly begun to defend mercantile and commercial 
practices characterised by relational values and dynamic markets, “the [infinite] desire for 
artificial wealth” remained problematic and was described (in the language of Thomas 
Aquinas) as the “servant of disordered concupiscence”: money breeding money being 
the Standard definition of usury. 74 London merchants, whose wealth was largely derived 
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from ‘unnatural’ commercial practices, had begun to lend astounding sums of money 
to the crown, while the royal court itself continued to extol oikonomia , reinforcing the 
need for proportional reciprocity, acceptable bounds and natural gain, as advised ititeralia 
in late-medieval household books. 75 The royal court, however, had increasingly become 
dependent on merchants’ loans. It was rapidly transforming itself into a privately-funded 
inflation-generating state economy. 

Courtly literature (especially dream poetry) engages with the pressing question as 
to how (or even if) the excessive commercial practices could be controlled or at least 
reconciled with traditional forms of oikonomia. References to commercial activities within 
these works have hitherto been read primarily as reflections of sceptical attitudes vis-ä-vis 
unnatural, chrematistic practices. 76 On a more abstract level, however, they can be read 
as advancing a poetics of disordered concupiscence, questioning how the latter can be 
integrated with the traditional modes of poetic and actual household management, and 
with court politics. Chaucer’s House of Farne is a journey through the poet’s chaotic mental 
household in the process of writing poetry: the three ventricles of his brain - imagination, 
logic, memory - operate “chrematistically” rather than “economically” reflecting the rapid 
monetisation of thirteenth- and fourteenth-century society. The arbitrary allocation of 
value, the lack of (allegorical) reciprocity, and an unnatural self-generation and self- 
authorisation of literary narratives in the poem emerge as the modns operandi of poetry. 77 

But what is the place of authors adoptive of such dynamic and relativistic values of the 
commercial sphere given that their livelihood depends on courtly households struggling 
to maintain traditional forms of oikonomia? 78 Towards the end of the fourteenth Century, 
Chaucer attempts to answer this question by replicating the journey through the poet’s 
brain in the Prologue to the Legend of Good Women. Here, the dreamer’s imagination 
represents the problem in terms of two juxtaposed models of authorship: traditional, 
imitative authorship focused on the needs of the court vs. innovative authorship, driven by 
transgressive transformations of French and Italian sources legitimated through imagina¬ 
tive autonomy. Dreamer and court collaborate on a solution that lies in the poet’s formal 
adoption of the rhetoric of traditional oikonomia in order to veil chrematistic transgres- 
sions. In turn, the court itself can continue to capitalise on the illusion of proportional 
reciprocity. 79 


2.2 The ruin of oikonomia in William Shakespeare’s Timon of Athens 

Timon of Athens, 80 written around 1607 in co-authorship with Thomas Middleton, is one 
of Shakespeare’s late tragedies - a dramatically unsatisfactory play, whose ending irritates 
rather than dismays. Its sources are, above all, Plutarch’s Lives as well as Lucian’s dialogue 
Timon seu Misantbropus, which was used, in the translation by Erasmus, as a school text. 81 
The laughter this play is also capable of arousing neither exhilarates nor liberates. This may 
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be due to the fact that its subject matter is somewhat too close to home, today perhaps 
even more uncomfortably so than in Shakespeare’s age. 82 

Timon of Athens treats a theme that is also highly topical for the late i6th Century. 
Processes of commercialisation, beginning in the Late Middle Ages (see EU above), 
become even more important in the Renaissance. Trade, finance and capitalism grow 
in relevance, while paternalistic and feudal structures continue to lose stability. 83 Issues 
concerning credit and interest economy as well as usury are matters of heated discussion; 84 
to the Elizabethans they are as interesting as prodigality or the relative value of works of 
art under conditions of increasing commodification. 85 What is striking about the debate, 
however, is that on the whole, it neither idealises the economic constellations of the past 
nor tries to imagine the possibilities of restoring a patriarchal economics that might, in 
nostalgic retrospect, appear better or more authentic than, or even provide arguments 
against, a monetary economy that see ms to have run out of control (unlike much later 
attitudes in Gogol’s Russia; see below lüj). 86 Nor is criticism of chrematistics, possibly 
with an Aristotelian undertone (cf. |i.i| , the main, or the only, point of the problematic as 
staged in Timon ? 7 Rather, the play shows the upheavals following the attempt to realise 
an economic rationality in an exemplary, even excessive manner mithin the boundaries of 
the individual household. One of the consequences of this is that economics are expelled 
firom the realm of the oikos. The drama charts, quite literally, a process of emancipation - 
both in the person of its hero and in the drifting-apart of economics from oikonomia. 88 

Timon’s economic behaviour and his ethos are the main subjects of the play. He is 
a rieh citizen of Athens who runs a hospitable house and is extraordinarily generous to 
everybody. He overwhelms others with gifts in the hope of gaining friends. In his generos- 
ity he neither listens to the ravings of the cynical philosopher Apemanthus, who more 
than once predicts his failure, nor to the warnings of his conscientious Steward Flavius, 
who seeks to make him realise the fact that he is already deeply in debt. When his creditors 
demand the sums they lent him under usurious conditions, he is unable to pay. The alleged 
friends whom he had so amply provided for refuse him all assistance, demonstrating 
astonishing (and transparent) inventiveness in availing themselves of various excuses for 
their impecunity. Timon flies into a violent rage and turns into a misanthrope. Henceforth 
he dwells in the forest as a hermit. There he unexpectedly finds treasure. He is sought out 
and importuned by diverse visitors with various concerns, pouring scorn on all of them, 
giving them gold and sending them on their way with curses. One of his visitors is the 
general Alcibiades, who was fobbed off with callousness by the Senators when he tried to 
intercede for a comrade. Now, financed by the hermit’s gift, he marches upon Athens with 
his troops and forces the Senators to surrender. Timon’s tomb is found on the seashore, 
his epitaph still affirming his misanthropic attitude. 
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From the first, critics have noticed the explosive nature of this play; Karl Marx was 
amongst those who held it in high esteem. 89 In our time it has attracted renewed attention, 
in particular due to the New Economic Criticism. 90 None of these approaches, however, 
perceives the traces and transformations of ancient economics in Timon. Where Timon’s 
view of friendship is discussed, scholars usually point out his failure to realise the ideal 
of altruism, the emphasis on the other as alter ego as described by Cicero and Seneca. 
But, strangely, the classical author whose work stresses like none other’s the relationship 
between good housekeeping, oikonomia , and close social, neighbourly as well as friendly 
ties, is never mentioned: Flesiod, in his Works andDays (Erga). n 

This may surprise, as many elements in Timon point to the play’s opposing of oiko- 
nomic with political options: thus, for instance, the topology it arranges by contrasting 
house and housekeeping starkly with city and wilderness; but also the protagonist’s em- 
phatic and clearly-voiced expectations of reciprocity. The real point of the play, however, 
emerges in the way in which it combines its own textual economies with the failure 
of the old economics explored by its plot. Here, boundaries are transgressed and limits 
exceeded 92 in at least three ways: firstly, in Timon’s expectations of gratitude, that amaze 
us with the hyperbolic confidence with which he takes a return of his proffered bounty for 
granted; secondly, in the scandalous refusal of his “friends” to reciprocate his generosity, 
shamelessly accompanied by the most specious apologies (and repeated three times); 
ultimately, in the extreme rage and bitterness of the man thus disappointed. As his bounty 
knew no limits, now his anger exceeds all bounds. In a similar manner, the motifs of the 
dissolution of Timon’s household, his retirement into the wilderness even to the shores 
of the sea, his hermit-like self-reduction, leaving him literally stripped down to naked 
life 93 (see I1.2I above), and finally Alcibiades’ immoderate anger at the “usuring Senate” 


and the city of Athens 94 combine into figures of excess. In structural terms, this text 
performs transgression. Rhetorically, it presents verbal excess, also to a quite remarkable 
degree, for instance in the characters’ extended, hyperbolical invectives. In terms of a 
poetics of affect, it stages exorbitant passion in an exorbitant manner. It practises, in 
other words, what in Aristotle’s critique of chrematistics is explicitly placed at the root 
of evil: the violation of good measure, adequateness and equity; the insatiable desire 
for more. Thematically, however, the focal point of Shakespeare’s Timon is precisely that 
which for Hesiod represents the linchpin of good husbandry: neighbourhood perceived as 
friendship (pbilotes) based on a mutuality of giving, and conversely the refusal - outrageous 
in an almost archaic way - of such reciprocity. 

Timon’s credo can be read in the Erga: 


Invite him who is your friend to supper [...]; but first and foremost invite him 
who lives in your neighbourhood [...] Allow yourself to be measured well by 
your neighbour and repay him abundantly to the same extent, indeed even more 
so, so that you may find a reliable friend in him when you should be in need at 
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a later time [...] Be a friend to your friend and stand by him who Stands by you 
[...] Everybody gives to the giver, nobody gives to the non-giver. 95 

This is also how Timon sees it: 

O you gods, think I, what need we have any friends, if we should ne’er have need 
of’em? [...] We are born to do benefits, and what better or properer can we call 
our own than the riches of our friends? O, what a precious comfort ’tis to have so 
many like brothers commanding one another’s fortunes. 96 

Timon’s subsequent vituperations seem to take their cue from Hesiod’s description of 
the Iron Age. It appears therefore beside the point to accuse the protagonist of not 
knowing the difference between givers and non-givers, or of not properly understanding 
the meaning of friendship. Rather, he understands it exactly as ancient economics phrased 
it: as a self-evident reciprocity in a perfectly equilibrated oikos with finite resources: “I 
weigh my friend’s affection with mine own.” 97 

It is Timon’s problem that he does not want to see the limitedness of his own wealth; 
that his “friends” misunderstand his giving as a political act and respond to it with “politic 
love” 98 He hopes to create social bonds," but the recipients of his gifts translate them in 
financial terms. 100 At this point, however, a group of motifs is brought into play that differs 
from the classical-pagan ones - and with it, a recurrent theme, perhaps even the leitmotif 
of political economy: justice. As the play suggests, Timon’s actions can also be viewed 
in a Christian, biblical light: he can be seen as the bad Steward who seeks to “make to 
[himself] friends of the mammon of unrighteousness” 101 A New Testament echo clearly 
seems to be intended here, as can be seen from the way the contrast between Timon as 
master and his Steward Flavius is staged. The latter is not only the sole sympathetic and 
likeable character in Shakespeare’s play; 102 he is also (in contrast to Timon) “faithful in 
that which is least” 103 a good administrator and, moreover, a truly selfless friend. Besides, 
he also acts as the keeper of the house and its boundaries. Finally, he will be the one to 
draw the sad conclusion to Timon’s “dream of friendship” 104 in a language of domesticity 
and waste: “All broken implements of a ruined house” 105 

Ambivalent biblical echoes, accompanied by questions of justice, are also evoked - 
in a sinister inversion, as it were, of the oikonomic relations of equivalent exchange - in 
connection with the character of Alcibiades and his allusion to the ancient lex talionis 106 
as he negotiates with the Senators in front of the Athenian city walls. The closing lines of 
the play as spoken by the victorious general, however, blend economic with medical and 
biological metaphors to even more ominous elfect: “Bring me into your city, | And I will 
use the olive with my sword, | Make war breed peace, make peace Stint war, make each | 
Prescribe to other, as each other’s leech.” 107 Tbis kind of justice merely continues the logic 
of exchange with a prospect of dubious healing and a potentially destructive proliferation 
of precisely those evils that Timon had hoped to escape from and which now begin 
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to appear irredeemable. Much earlier, Athenian politicians had already interpreted the 
commerce with Timon in similar terms - as chrematistic procreation, with the insinuation 
of an unnatural multiplication of profit: “[...] no gift to him | But breeds the giver a 
return exceeding | All use of quittance.” 108 Prefaced by the reading of Timon’s epitaph, 
the ending of the play pulls together “breeding” and cannibalism in a manner that 
invokes once again the immoderateness of his giving and that of his ascetic self-reduction, 
both of which accompany the ruin of a seemingly perfect oikonomia. Although both are 
thus shown to be impossible, they nonetheless appear justified in comparison with the 
calculating, irredeemably chrematistic conduct of the Senators. Like the hawk that, in 
Hesiod’s allegory, 109 holds the captured nightingale, the power-seeker Alcibiades is able 
to impose his will on the city. 

Timon, on the other hand, ends up dwelling in a place where domesticity has been 
narrowed so much that there can no longer be an oikos, having “made his everlasting 
mansion | Upon the beached verge of the salt flood” 110 His retreat appears as a caricature 
of economics - a topological reduction to absurdity, which renders the traditional models 
problematic, but at the same time places the new, political options in an equally, indeed 
devastatingly unattractive light. 111 Timon’s dream of a Situation in which a giving without 
reciprocation were possible -“[...] there’s none | Can truly say he gives if he receives” 112 - 
remains utopian. We are reminded that, once upon a time, economy had something to do 
with justice (see 1.1 above), but for a present-day audience this only adds to the bitterness 
of this play. 

Here, there is no ‘oikodicy’ anywhere in sight, no quasi-theological justification for 
modern economy. Timon of Athens catalogues and adds up multiple losses of order without 
a view to restitution, melioration or improvement, but also without celebrating the 
innovations that seem to take shape on the horizon. The drama demonstrates how the 
project of Hesiodic intersubjectivity comes to grief- spectacularly so, but not instructively. 
Ultimately, Timon chooses the extreme asceticism of living the life of a hermit, but he 
does so for purely negative reasons. 113 Perfect giving as guided by the oikonomic fiction 
of reciprocity has been proven impossible. Timon’s radical egotism of negation now seeks 
to cancel relationship as well as neighbourhood, denying all intersubjectivity. His an- 
oikonomic and anti-economic refusal offers a distorted picture of Hesiodean autarkem. 
He lives, literally vegetates, as a homeless person, as remote as possible from the city, 
treating money as dirt. At the same time, he leaves the field to politics and the brutality 
of a Hobbesian state of nature (see 1.2 above), where right is might and life is ruled 
by violence in a state of perpetual warfare. By the end of the play we see the polis as a 
literally headless town, possibly facing its future tyrant. Thus, and in a textual economy 
that appears extremist in every respect, Timon of Athens shows what political economy 
looks like when devoid of oikonomic sociability. 


2.3 Writing eats the soul. Economy and literature in modern and 
Contemporary Russia 

From Shakespeare’s textual economy we now turn to the textuality of the economy - 
or rather the relationship of representation and economic practices, which was already 


108 1.1.285-287; cf. 2.1.5-12. 

109 Erga 201-233. 

110 5.2.100-101. 

111 Cf. also 3.2.90. 

112 1.2.10-11. 

113 Hence not as the “greatest” or “highest poverty” that Agamben might discern in similarly ascetic gestures. 
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addressed in connection with the circulations advanced by Hobbes. With a view to 
Russia’s economy in the modern age and its literary reflection by Gogol, it is not only 
revealed how ethical, evidently substantive economic models are referred to, but also how 
an equally necessary and problematic (due to always remaining unfinished) recording 
practice of economic processes is treated in literature. 

Since the 15 dl Century, an urgency concerning the operationalisation of personal, 
juridical and economic data can be observed. A wide-ranging recording practice was em- 
ployed in population and court censuses, registrations of monasteries and their property, 
in ownership titles, deeds of donation and exemption certificates as well as in a legal 
practice, which paid court to a documentation of claims. 114 At the state, church and 
private level, this textualisation of the country demanded a balancing of trade options and 
forced a reflexive-distanced attitude to the respective specific circumstances, for example 
when smaller monasteries preferred to accept the taxes due to them in the form of natural 
produce, i.e., placing ex negativo a monetary exchange above the market as a normative 
quantity. 115 While the state appeared in its empirical representations in both a reassuring 
and confusing manner, the contradictions in socio-political and religious issues intensi- 
fied. One of the drawbacks of the forced textualisation of (not only) economic processes, 
at least from a tsarist perspective, as well as an attendant - albeit moderate - literacy was 
in particular the increase in perspectives that ranged from alternative to heretical, caused 
by manuscripts and prints. 116 

Against the background of wide-ranging transformations, the outcome - according 
to this thesis - was therefore a mixing and (re-)formulations of authenticity phantasms, 
fears of deception and hopes of control. The tsarist oikos, reminiscent of the Aristotelian 
model, revealed itself (for this reason amongst others) as deformed because it did not 
remain aligned politically to a ‘good life’ but rather to a multiplication of its property - 
comparable in this regard with the church, with which it came into conflict in this specific 
respect, and with a certain degree of congruence with the ambivalences of oikonomic 
naturalness and ethics seen in Aristotle’s writings (cf. |i.i| . Starting from a patrimonially 
over-determined oikos, the attempt was made to internalise the emerging political aspects 
of state/society as (ozfew)-despotic material at the disposal of the Tsar. This was intended 
to be supported by an economic recording practice, which, however, not only provided 
objectifiable data, but also plunged (deeper) into the maelstrom of medial-material dif- 
ferations and animosities. 

This close interlocking of housekeeping and recording practices was taken up in the 
literature by Nikolai Gogol, amongst others. In the secondary literature, the subject of the 
Dead Souls is economically and historically derived from the context of the decline of the 
nobility. 117 In this process, Gogol’s visions are directed into a previous, distant past: into a 
patriarchal epoch transported into the unattainable (“nedostizimoe daleko”), in which the 
socially rigid hierarchical structure of the world of property ownership was “still intact”: 

[T]hisstrict adherence tocustoms [...] thisdeference-borderingonawe-towards 
the person as a representative of a divine image, this faith [...] at a time when 
neither lawmakers nor custodians of law existed, when the relationships between 
people still remained unregulated by any form of state or church decrees. 118 
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Cf. Pipes 
Cf. Smolitsch 


1977 


111-112; Hellie 
1953 226. 


2004 


37 and 50; Smolitsch 


1953 


166-167 and 231. 


Cf. Hellie 2004 50-51. From a paradigmatic perspective, one might mention Maksim Grek and his 
revision of Church Slavonic translations of Creek texts, for the attendant hermeneutic, medial and 
religious reflections condense into a political-economic cultural struggle. 

Cf. Carpi: 


2009 


“[3]to CTporoe nouHTaHne o6traaeB, [...] 3TOyBaateHne h noara önaroroBemie k HenOBeKy, KaK npefl- 
CTaBHTenio o6pa3a 60 x.ua, 3to BepoBamie, [...] b to BpeMH, tcorna eine He 6bino hh 3aKOHOflaTeneH, hh 
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This idealised archaic remoteness is symbolised by a catalogue of Christian virtues, the 
critical feature of which is a dignified regard for the God-given hierarchy, which is set 
against a present time characterised by a modern statehood. While this oikonomia ideal 
is associated mainly with Gogol’s conservative-religious enthusiasm for the Old Russian 
devotional literature and the strongly received Domostroj set of household values - which 
is certainly relevant - 119 it is suggested here that the Dead Souls be - in addition - read as 
a polemic against the state created by Peter I: against a state model, which fundamentally 
contradicted this set of bousebold values in several respects, since it separated church 
and state as a matter of principle and subordinated the church to the state, because it 
created a bureaucratic state that disempowered the hereditary nobility and promoted 
social mobility (cf. 1.1), because it located sovereignty solely on the side of a secularly 
recognised monarch and perceived itself as the radical replacement of that state model 
that was based on Domostroj. According to this thesis, the critique of modernity fictionally 
staged in the Dead Souls thus concerns not only the liberalism received in Russia since the 
end of the i8th Century, 120 but first and foremost the political economy of the post-Petrine 
state. 

The plot - the purchase of “dead souls” by the protagonist Pavel Ivanovic Cicikov, 
who intends to use them to create a new existence by either settling them on a property 
still to be acquired, or alternatively, to undertake further business with them - refers to 
an economic practice introduced by Peter I, which fundamentally differs from the fiscal 
practice mentioned in the Domostroj in Chapter 62 (2nd Version from 1550): this is in fact 
a kind of poll tax (“podusnaja podat” i.e. “soul tax”), for the calculation of which all male 
inhabitants (with a few exceptions - starting with the nobility) were counted, irrespective 
of their age. Censuses were conducted at intervals of several years to collect the figures, 
whereby the data recorded was kept in so-called “revizskie skazki” and remained valid 
until the subsequent census. 121 This resulted in the emergence the phenomenon of the 
“dead souls” i.e. those who died between two successive censuses but were still included 
on paper up to the next census. 

Gogol selects the motive of auditing for the purpose of demonstrating the lack of 
acceptance of Peter I’s declining state and thus the failure of his economy. Here the 
common practice of recognising the state as the authority for the sake of appearances 
only, while notoriously circumventing and breaking its laws behind its back, is demon- 
strated. 122 In Gogol’s representation, this practice absolutely appears as the consequence 
of the (misvalued) statutory practices of the state. At a key point in the first part of the 
“Dead Souls” the narrator characterises Cicikov’s plan as thoroughly applying to the state 
as well as to governmental stipulations, which are intended to be complied with in name 
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122 


yupenuTeneH nopanKOB, Korna eine HHKaKHMH rpaatnaHCKHMH n nHCbMeHHbiMH nocTaHOBneHbaMH He 
öbuiH onpeneneHbi OTHomeraa monen.” Gogol’ : 


2013 


1994a 


29. Translation S.F. 


Cf. most recently GoFdenberg 
“Gogol [...] places the conflicFot two economic morals at the centre of his Mepmeue dyi uu - a 
conventional moral emphasising, unity and preciseness with a new chrematistic moral based on the 
Capital market. Among the landowners visited by Cicikov, Korobocka and Pljuskin, in particular, stand 
for the old axiology of precision [...]. Pljuskin with his all-embracing avarice. Cicikov’s enterprise is 
not least critically eyed because it pursues a different axiology of quantity [...]. In the Mepmeue dyuiu , 
follows from the collapsed world of the old closed monorial economics, which the speculator and 
“npnoöpeTaTenb” Cicikov sees on his journey, a comparison of devilish chrematistics und renewed 
Christian neo-housekeeping [...].” (Uffelmann ; 


Cf. Feldblyum 1998 


200 6 


488). 


59 - 


Cf. asjurij Mann: EiopoKpaTHHecKaa MauiHHa Hyamanacb b SiopoKpaTHHecKHx «TomtKax» coTpacaB- 
ihhx BpeMa ot BpeMeHH Becb ee npopataBeBiiiHH MexaHH3M. B ABnaceHne BOBneKanca öoaee hjih MeHee 
OÖlimpHblH — B 3aBHCHM0CTH OT MaCIHTaÖa peBH3HH — Kpyr HHHOBHHKOB; HaUHHajICa B3aHMHbIH 
oÖMaH, urpa, b KOTopoü maBHbiM 6bmo BbinepataTb cbohd poab..” Mann 1988] Chapter 4: “Situacija 
v Revizore” 









328 


Iris Därmann et al. 


only while in fact to be circumvented. This appears to illustrate what Rousseau denotes 
as the worst misuse of the economy: 

the worst of all the misuses consists in merely seeming to obey the laws while 

actually blithely circumventing them. By this means, the best laws become the 

1 

worst. 

Although Cicikov has no particular talents, he still continually succeeds in life by consis- 
tently striving for his own personal benefit and consistent Orientation to financial advan- 
tage and the principle of enrichment. At an early stage, he begins to trade in everything 
possible. 124 Entirely in line with Aristotl z,oikonomia and chrematistics are juxtaposed as mu- 
tually exclusive opposites. 125 Thoroughly typically for this ideal, the successful landowner 
Kostanzoglo, for example, realises Aristotle’s specifications of an art of acquisition (ktetike) 
that serves the oikos . 126 Kostanzoglo, who outshines all other landowners, is transfigured 
like Jesus on Mount Tabor: his face at once becomes beauteous and “begins to radiate 
as that of the Tsar on the day of his coronation” 127 Instead of emulating the example set 
by Kostanzoglo, Cicikov thinks almost automatically in the direction of speculation and 
chasing riches by transgressing the law. 128 


977a 


1994 


2 - 5 - 

229. 


123 Rousseau 

124 Cf. Gogol' 

125 At the key point in the 1 ith chapter of the ist part cited above, there follows a few lines later a further key 
point at which two of the economies specified are restricted in Order to draw attention to the semantic 
tension or even the contrast between those, which appear united in the person of Cicikov, in a direct 
syntactic confrontation. “Acquisition - is to blame for everything; this is why things happened that cannot 
be called completely clean” “llpnoöpeTeHHe - bhhs Bcero; n3-3a Hero npon3Benncb nena, kotopbim CBeT 
naeT Ha3BaHne He oneHb nucmbix” 

126 In his characterisation, all the components of the correct oikonomia specified by Aristotle can be found, 
namely precisely in the weighting specified by Aristotle: at the top Stands agriculture, which forms the 
basis and the most important source of the wealth of goods. In addition to agriculture, a key significance 
is ascribed to what Aristotle denoted as business dealings among people, and under which both waged 
labour and trade are included, subject, however, to the assumption of the confines to the interests of this 
on t oikos. (Cf. Gogol’ 1994a 291). Wealth, luxury and satisfaction can (only) be experienced as happiness 
as a result of work undertaken by one’s own hands. “And if you then still see to what purpose all this 
happens, how everything continues to multiply around you and bear fruit and yield -1 am utterly unable 
to express what is taking place inside me. Not, for example, because it yields more money. Money is not so 
important. No, because all this is the work of your hands; because you see that you yourself are the reason 
for this, you are the creator of everything, and from you flows down the abundance and the goodness 
onto everything, as from the hand of a magician.” Gogol’and Bischitzky 2009 387. “A ecnn BHnmnb eme, 

HTO BCe 3TO C KaKOH UejIblO TBOPHTCH, KaK BOKpyr Teöa BCe MHOatHTCH na MHOatHTCa, npHHOCH nnon 
na noxon. fla a h paccKa3aTb BaM He Mory, Kaxoe ynoBonbCTBHe. M He noTOMy, hto pacTyT nem,™, - 
neHbrn neHbraMH, - ho noTOMy, hto BCe 3 to - neno pyK tbohx; noTOMy, hto Bunnrub, KaK Tbi BceMy 
npuHHHa, Tbi TBopeq Bcero, h ot Teßa, KaK ot KaKOro-HHÖynb Mara, CbinneTCa H3o6nnbe h noöpo Ha 
407. 


Bce.” Gogol’ 1994b 


127 Here, only herejls where the human being becomes godlike - as a creator of his own small ideal world: 
“... he raised his face up and the wrinkles disappeared. As a Tsar on the day of his coronation celebrations, 
he radiated and it seemed as if a light shone from his face. Nowhere eise in the world will they find such 
ecstasy. It is precisely here where the human being emulates God. God has reserved for himself the work 
of creation as the greatest of all ecstasies, and he demands from humans that they too be creators of good 
deeds.”Gogol’and Bischitzky 2009 387.“...nrnto ero nonHanocb KBepxy, Bce MopiquHbiHCHe 3 Hynn. KaK 
qapb b neHb TopatecTBeHHoro BeHHaHna CBoero, cunn oh [ßecb, h Ka 3 anocb, KaK 6bi nynn ncxonnnH 
H 3 ero nnna]. - fla b nenoM Mupe He OTbimeTe bbi nonoÖHoro HacnaacneHba! 3 necb, hmchho 3 necb 
nonpaataeT 6ory nenoßeK: Bor npenocTaBHn ceöe neno TBopeHbn, KaK Bbicmee [Bcex] HacnaatneHbe, 
h TpeöyeT ot nenoBeKa Taxate, htoöbi oh 6bin [nonoÖHbiM] TBopqoM önaroneHCTBHa h CTpoäHoro 

294,407. 


TeneHHH nen [BOKpyr ceöa]” Gogol’ 1994b 


128 “MoatHO 6bino nocTynnTb h Tax, htoöbi 3anoacHTb HMeHHe b nOMÖapn, npeatne BbinponaB no KyCKaM 
nyHniHe 3eMHH. Moaoto öbino pacnopanHTbca h Tan, htoöbi 3aHaTbca caMOMy xo3hhctbom h cne- 
naTbca noMeiqHKOM no oöpa3ny KocTaHatorno, nonb3yacb ero coBeTaMH KaK cocena h önaroneTena. 
MoatHO öbino nocTynnTb naate h TaK, hto6bi nepenponaTb b nacTHbie pyxn HMeHne (pa3yMeeTca, ecnn 
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The narrative programme of the poem, however, consists of proving the possibility 
of reconciling opposites: in relation to Cicikov, the possibility of the transformation in 
principle of a rogue into a morally upright person is hinted at - which appears to be 
founded not least by the fact that it is not the person himself who is regarded as the 
root of all evil but rather his deformation by a false state. Enrichment, as his further life 
demonstrates, is fostered more pronouncedly by state institutions and structures than by 
trade, and it is these that the selfish individual can ideally misuse in a hypocritical manner 
for his own purposes. 129 


In a cultural-historical context, in which the theories of economic liberalism (Ben- 
tham, A. Smith), such as the concept of the political economy by Rousseau, had long 
since been received 130 in the cultural elite in Russia, then - in line with this thesis - 
Gogol in his retrograde vision of an autarchic patriarchal oikos turns against the latter 
in particular by representing the economic practices of the state rooted in the Petrine 
epoch not only as an object of disdain and resistance on the part of the population, but 
also virtually as causes of economic deviance and amorality (which can certainly also be 
regarded as forms of a practice propagated by the theoreticians of a liberal economy). 
What unites Gogol with Rousseau in this regard is a Christian theological understanding 
of economics. As shown in the first section (cf. 1.31, here the task of maintaining and 
securing the world order established by God is transferred to the government and/or the 
economy. Seen from this perspective, Gogol creates a completely opposite image, in which 
the modern, secular state appears as the origin of morally pervertible types of economy 
(of an insatiable art of acquisition and its hypocritical practice), while only the sovereign 
landowner/paterfamilias can enjoy divine legitimacy in his economic practice. 


2.4 Balzac’s bastards of economy 

Finally, we address a French example from the i9th Century, which is also concerned with 
the projection of an economic theory of action of alternative-anachronistic character, 
against the background of which the advantages and disadvantages of Contemporary 
maxims are dealt with. What for Gogol was still located on the authorial level from a 
poetological text perspective, now appears for Balzac privatised (as it were) as an (illusory) 
affair of the protagonists. Beyond the question of possible shifts in literary writings, 
even this particularising step alludes to increasingly more complex and latently indis- 
tinguishable theorisation attempts in the i9th Century, which may still be understood as 
a consequence ofthose actual historical fractures in the relationship of public and private 
interests, which was the subject of the first part of this thesis. 131 

Les Parents Pauvres - The PoorRelations: both in Poverty and in Relations - the two concepts 
refer in their relationality first to dependency and secondly to distance - is to be found 


He 3axoHeTC5i caMOMy xoshhhhhhtb), ocTaBHBiiiH npn ce6e 6emBix h MepTBepoB. Torna npencTaBJin- 
nacB h npyran BBirona: moxho öbijio BOBce ynH3HyTB H3 sthx MecT h He 3annaTHTB KocTaH2tor.no 
neHer, b3htbix y Hero B3aäMBi” Gogol’ 1994b 421. “Admittedly, one could also emulate the model set 
by Kostanzoglos and entirely devote oneselFto agriculture and housekeeping following his suggestions. 
However, one could also privately seil the land (in the case that one would not like to maintain it oneself), 
but thereby retaining the fled and dead souls. From this, one could find a completely different use. One 
could simply disappear from this vicinity without repaying the money owed to Kostanzoglo.” Gogol’ and 
Bischitzky: 


2009, 


407-408. 


129 As a civil servant, he developed a special tactic to generate high amounts of bribes - particularly in a 
context where bribes were strictly prohibited. 

130 Cf. Uffelmann: 


2006 


131 As a partial counter-example one might eite Shakespeare, for whom it was also a question of the imbalance 
of private and conventionally recognised economic models and rules of the game. 
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the explosive material, with which Balzac’s parasites 132 overcome their frame of reference 
to classical antiquity. In his dedication of the twin novels, Balzac describes the common 
bond of both novels, embodying two sides of a coin. 133 And it is indeed the case that the 
protagonists find themselves in a similar starting position. Both are exposed in various 
respects right at the beginning of the novels - in this regard, their exposedness can be 
taken literally. On the boulevard, the aged Pons attracts ridicule, scorn or sympathy - 
even from hard-boiled Parisian strollers and idlers. His clothes, still representative of the 
empire, identify him as a man who has fallen out of time. Bette, a farmer’s daughter from 
the Vosges, now an old spinster with a character defined by envy and plein d’excentricites, 
also has no place in the (city) center of the Parisian nobility and bourgeoisie - thanks to 
her German maiden name Fischer and an extraordinary coarseness and ugliness. Balzac 
establishes his parasites Pons and Bette as marginal figures who assume a marginal or 
niche position in Parisian society, not only topographically. 

For reasons of space, we shall only deal with one novel. The plot begins in 1844 when 
the bumper years of cousin Pons are already a thing of the past: his clothes reveal him 
as an homme-Empire, comme on dit un meuble-Empire ; the Empire has already faded into 
the distance to such an extent that only its concept - but not its outlook - has been 
preserved. Pons literally scrimps and saves each acquisition, because his second passion 
is gourmandise. Since this passion has replaced his absence of sexuality on account of his 
ugliness, 134 Pons is only able to wholeheartedly abandon himself to it during the Imperial 
Era, because he was then successful as a musician and composer of several operettas and 
- as a struggling artist - received invitations and admittance to numerous social circles, 
whom he entertained with his romances and small concerts in return. 

In the Empire, Pons made use of his art according to the classical economic theory as 
part of an exchange based on value equivalence. In the Restoration Period, the frequency 
of invitations wanes together with Pons’ star, so that he becomes the pique-assiette. Now 
he no longer performs, but instead he poses; he inflates compliments and blandishments 
and readily uses his ugliness as the target for open ridicule and scorn provided that he 
may sit down to feast. When people have grown weary of him, he abandons himself to 
the modern economy 135 : particularly in the July Monarchy, there is no more deception at 
work; the thinking is of opportunities, while benefits, counter values and alternatives are 
gauged. The competition entered into by Pons in order to achieve his free meals is not an 
equal one. While making himself indispensable by replacing messengers and servants, he 
is degraded as an artist - he now hires himself out to a boulevard theatre as a conductor. 
Still without fortune, additionally without social Status, the old Pons is a bürden to his 
former benefactors and has become moins que rien. 

Formerly a parasite of Lucian stamp, who provided his patrons with entertainment - 
ranging from music to flattery - in exchange for meals, Pons has now nothing more to 
offer. his art, the music, has fallen out offaskion li6 , and therefore the monomaniacal collector 
(now under the conditions of a competitive economy) is forced to develop strategies to 
secure for himself a place in society, namely at the dinner table. In doing so, Pons assumes 
two premises that prove to be out-dated and exceedingly counter-productive. The first is 
his firm belief in the institution of the family. Already tormented by bad presentiments, 
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Balzac originally planned to publish Cousin Pons under the title Le parasite , Pfeiffer 
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1980 391. - In reference to Balzac’s foreword to Les Parents pauvres to Don Michele Angelo 
Cajetani, Prince de Teano, Pfeiffer calls it a study in duplicity , see Pfeiffer 


997 241:, “Les deux esquisses 


que je vous dedie constituent les deux eternelles faces d’un meme fait. Homo duplex, a dit notre grand 
Buffon, pourquoi ne pas ajouter: Res duplex? Tout est double, meme la vertu. [...] Mes deux nouvelles 
sont donc mises en pendant, comme deux jumeaux de sexe different” 

Cf. Pfeiffer 1997 243. 

On this difterentiation of classical and modern economy, cf. Priddat 
Pfeiffer 1997,243. 















From the Oikonomia of Classical Antiquity to Our Modern Economy 


331 


Pons visits the house of his cousin, President of the Chamber Camusot de Marville, where 
he imagines his best chance of meal lies. Here (his second premise) he puts his hope in 
the functional capability of an economy ofgivitig : by presenting to the wife of the President 
a treasure from his collection (a fan painted by Watteau), his intention is to make her to a 
certain extent indebted to him, thus committing her to providing him indefinitely with 
a free place at their dinner table. As the wife, who calculates the probability of marrying 
off her daughter in terms of the size of the dowry to be paid, is in fact imable to appreciate 
the value of the fan - not having heard of Watteau, the meeting ends for Pons in disaster. 
Later, once the exclusivity of the market value of Pons’ collection becomes known (Pons 
himself is not aware of this - all that matters to him is the uniqueness of art), the parasitic 
relationships finally turn around. A cascade of «eo-parasites drawn from the entire social 
spectrum descends on Pons with the intention of enriching themselves from him (and his 
death). Pons’ health erodes to the extent to which Pons is excluded from society - a society 
with which he has nothing at all in common, since it does not know how to appreciate 
and enjoy either art or food. 137 Significantly, it is only when he is in the grip of a fever 
that he obtains a clear perception of the actual motivations of his milieu and its web of 
intrigue in the theft and destruction of his collection. 

Balzac narrates the story of a social (dis-)order, in which the erstwhile rigid social 
layers become permeable, since the primacy of the economy radiates out onto all areas 
of life. Pons becomes ill because of this System, in which all decisions are economically 
based, but first and foremost are justifiable. Where capitalism is naturalised, there are 
no longer any culprits but only occupational accidents, as shown at the end of the 
novel by Remonencq’s murder attempt, inadvertently transformed into unintentional 
self-poisoning, a particularly unscrupulous accomplice in the intrigue. 

The figure of the parasite has belonged to the sphere of the house since classical 
antiquity. 138 This applies not only to Xenophon’s self-help literature, which - although 
not containing the slightest hint of the parasite - already meticulously creates order for 
the purpose of not opening any gateway to scroungers, but also to the actual parasite, 
who is raised by Lucian to a parasitical artist and lives with his patron in a symbiotic 
community, where he establishes an equilibrium between givers and takers. The erosion of 
the families and the demise of the houses presented by Balzac in the Parents Pauvres threaten 
the existence of a parasite, marginalise him. The poor rieh parasite Pons, completely at the 
merey both of his passion and the predatory relatives, has lost the adaptability he urgently 
needs, is himself selected to become a host and killed off as quickly as possible. The 
daemonic cousin Bette desires to drive the family of her cousin to ruin at the price of her 
own existence. As a figure of destruction, she provides the reinterpretation of the parasite 
figure, which goes way beyond the antique model, by striving for the death of the host. 139 
Instead of the houses, it is now the turn of the greater houses, which become enterprises 
and bank houses; initially they still bear the family names. With the industrialisation of 
Europe, the founders emerged, who first traded in goods, later developed infrastructure 
and entire industries. Canals, roads, bridges, residential properties, railways and mines 
play a particular role in French and English literature. 140 As public interest increasingly 
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139 How a new center could be considered following the decline in importance of the (extended) family and 
its household - of the Oikos in the sense of classical antiquity - remains unanswered in Parents Pauvres; 
in La maison Nucingen Balzac also traces the problems of the rise and fall of families; here the patrician 
houses are already ruled by banking houses, which, in Order to be able to compete in the long run, have to 
become patrician themselves and found dynasties. 

140 Alongside Cousin Pons, Hempel exemplarily specifies Honore de Balzac’s Le Faiseur (1844), Charles 
Dickens’ The Life and Adventures ofNicholas Nickleby (1838), Christmas Carol (1843) and Our Mutual Friend 
(1864/1865) as well as Nikolai Gogol’s The Dead Souls (1842-1855), cf. Hempel 2009,99-100. 
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concentrated on the monetary economy and the stock market developed into a new 
centre, the latter-day speculators take stage 141 - the stock-price virtuosos, the big-moneyjugglers. 142 
Far more than the reactive parasite of classical antiquity, the speculator lives from active 
decisions based on exclusive, privileged access to time-critical information. 


3 Conclusion 

It was also possible for the present-day economic dominance to become politically un- 
governable because it knew how to oppose the political economy 143 and sovereign rule 
over the economy with the graphic power of images and the concept of seif-moving 
circulations. 144 

We are still and will remain in the great ontological-political apparatus of creation, 
destruction and reshaping of differences. In ancient Greece, the Separation of the familiär 
sphere from the political one was the display of a sovereign power that aspired to the 
management of time, places and ways of life. Conversely, the Contemporary world is 
characterised by a somewhat unbounded, monstrous enlargement of the boundaries of 
the oikos, which seems to swallow the whole political space. 

This constellation can be understood as a specific antinomy of the political entity, in 
which control regulations and legal premises compete with each other for the power of 
definition of political government, exclude each other, overlap, intermesh or reciprocally 
strengthen each other. The network of political-economic techniques on the one hand 
and the law of sovereignty on the other represent the two external boundaries of power 
and establish the ‘welfare state’ problem of modern societies, which require a fine tuning 
between the rule exercised on those persons subject to legislation and the governmental 
power relating to living individuals. The regulative boundaries lie within the law, the 
application of which is, in turn, limited by the appeal to yet finer control mechanisms. 145 
The effectiveness of this antinomy characterises the architecture of political-economic 
knowledge. 

The resolution of this antinomy has only been achieved by an intensification of 
economic government towards a younger or neo-liberalism. In this process, it is no longer 
- as was the case in the eighteenth Century - a question of how to separate and delimit 
the freedom of the market, but rather of regulating the exercise of power itself according 
to market economy principles. On the one hand, government action was favoured by 
testing the applicability of market laws on stages beyond the economic environment, by 
driving competition and rivalry into the jungle of social life, by Scattering them across the 
fabric of society and ensuring a penetration effect in the control of the social element by 
the implantation of regulative factors. On the other hand, an ‘economic imperialism’ is 
asserted, focusing on the management of vital processes. Here it is a question of “extending 
the limits of the economic aspects and applying the instruments of economic theory to the 
long-neglected sphere of non-market-based activities’’ Based on the leitmotif of so-called 
human Capital, fertility and procreation behaviour, altruism and criminality, relationship 
behaviour and emotional preferences are subjected to the ‘economic approacff individuals 


141 Cf. Hempel 


2009 
Assmann 


99; Kuschel and Assmann 
85. 


2011 


2011 


85 as well as Stäheli 


2010, 


353 - 354 - 


142 Kuschel ancH 

143 From an Aristotelian perspective, Political Economy unites the incompatible: economy Stands under the 
rule of the oiko-despot, while politics, in contrast, is free of authority. According to Alfred Bürgin/Thomas 
Maissen with reference to Hanna Arendt, Vita activa or the active life (Munich). Cf. Bürgin and Maissen 
1999 188-189. 
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144 On the image oikonomia associated with the Passion of Christ see Alloa 

145 Cf. Foucault 
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are addressed as micro-enterprises and households as miniature factories . 146 A more or less 
neutralised sovereignty is opposed by the generalisation of the market function, which - 
here too - pursues a political-economic lust for order as well as the Strategie application of 
functional de-differentiation. In the visions of a ‘generalized liberalism,’ governance turns 
into social engineering, which specialises in the capitalisation of the “human being in its 
entirety ”. 147 


146 

147 
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1995 


Becker 
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Becker 
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Mises 
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Exemplary tor this visionary activity in the 1990s, cf. Levy 


- On this cf. Foucault 
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The Trialectics of Knowledge, Space and Identity 
in Ancient Civilizations and in the Study of 
Antiquity 


Topoi research group B-4 Space - Identity - Locality focuses its research on the interconnec- 
dons between knowledge, space and identities. A multiplicity of sources - texts, images, 
architecture and objects - are analyzed both in their historical context and for their histo- 
riographic value. Following a brief description of the projects, key concepts of knowledge, 
space and identity are outlined as they relate to our specific research themes.We use ‘trialec¬ 
tics’ to emphasize that knowledge, space and identity consdtute and influence each other. 
Concrete configurations of this constantly changing interplay of factors are illustrated by 
two case studies - the ritual compositions from Kizzuwatna (present Southern Turkey) and 
the coin hoard of Krepost (present Bulgaria). 

Numismadcs; Hittites; knowledge; identity; ritual; space. 


i Introduction 

In the last few decades, the perspectives on knowledge, space and identity have changed 
and brought these notions closer together. In our article, we use the idea of trialectics 1 
in an attempt to emphasize the constant mutual interaction of knowledge, space and 
identity. The focus of much previous research in classics and traditional archaeology has 
been on the reconstruction of a ‘truthful’ past (e.g. by reconstructing master texts or the 
primary function of objects). In this process, variants and modifications were mainly cate- 
gorized negatively as mistakes, misunderstandings or deviations and, therefore, neglected. 
The members of the research group focus on such variants, investigating their meanings 
and the processes and actors associated with them. At the center of our interest is the 
question of how knowledge, space and identities constitute each other. Ancient processes 
of globalization and universalization, regionalization and particularization shape our case 
studies. 

The subjects of our research are intentionally disparate and include texts, coins, ob¬ 
jects, architecture and images, ranging from the ancient Near East to prehistory, from 


This paper offers a brief insight into the joint discussion of the research group B-4 Space - Identity - Locality. 
The construction of knowledge related identity spaces ( http://www.topoi.org/group/b-4/ 1 in 2013/2014. Our research 
group is part of the Excellence Cluster Topoi. The Formation and Transformation of Space and Knowledge in Ancient 
Civilizations ( www.topoi.org I in Berlin and works within a larger research area with the title Construc fing Histor¬ 
ical Space ( http://www.topoi.Org/area/b/). - Description of case studies: The ritual compositionsfrom Kizzuwatna 

- an example of the regionalization of‘global’knowledge: Jörg Klinger and Federico Longo; The coin hoard of Krepost 

- Coins as mediators of knowledge about space and identity: Ulrike Peter and Lily Grozdanova. 


Formulated by Edward Soja in reference to Henri Lefebvre’s dialectique de triplicite-, see Soja 
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numismatics to ritual texts and from the md millennium BCE to Roman times (Fig. [TJ. 
Another dimension of our project concerns historiographic issues, specifically narratives 
of modern times about the nexus between space and identity in the past. We therefore 
distinguish conceptually among three temporal levels: antiquity, the history of studying 
the past, and a reflexive attitude towards our own present. In the following, we first give a 
brief overview of specific projects, and we then turn to a discussion of conceptual issues 
by laying out our understanding of the notions of knowledge, space and identity. Finally, 
we illustrate these issues with two examples. 
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Fig. i | Research group B-4 Space - Identity - Locality and its research projects. 


2 Projects of the research group B-4 

The project The Art of Conjuration - An Example of the Regionalization of ‘Global’ Knowledge 
focuses on two questions: What part did local ritual ‘schools’ and/or their specific ritual 
textual traditions play in relation to general ancient Near Eastern knowledge about con¬ 
juration? What role did identities constructed in the mutual interaction between space 
and knowledge - identities that researchers may have been too quick to interpret in an 
essentialist way - play from both an emic and etic perspective? 

The research project Region and Memoria: Local History and Local Myths on Thracian 
Provincial Coins documents and examines the minting of coins of the two poleis Philip- 
popolis and Pautalia in Thrace in the imperial Roman period. The focus in this compar- 
ative analysis lies particularly on local expressions of polis identities. 

Migration narratives play an important role in the Constitution of identity spaces. They 
are a key motif in both historical records and academic representations of ancient history. 
Both reveal specific narrative patterns and are at the same time integrated in Contemporary 
politics of identity. The project Migration Narratives and Landscape of Identity investigates the 
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Connections between migration narratives in antiquity and those of scholars of antiquity: 
how did the former influence the latter and what conclusions can be drawn about the 
relationship between the ancient and modern knowledge Systems? 

The interactions and dynamics of a specific trialectic space |identity| knowledge in 
material contexts are examined in the project Sbifting Tkitigs and Identity. Here, the main 
emphasis lies on those situations of cultural exchange and transfer of knowledge in which 
things are spatially and socially mobile, are transformed and adapted, yet at the same time 
themselves produce, transform and translate spaces. The cultural integration of Roman 
goods in Central German contexts is analyzed as a dynamics of social practices and net- 
works. The analysis of practices is intended to provide avenues through which to address 
the material processes of identity (de)construction and reconfiguration. 

The aim of the project Thirdspaces: The early ist Millennium BCE in Northern Mesopotamia 
is to investigate the emergence of Thirdspaces in the two contemporaneous empires of 
Assyria and Urartu. Starting from the knowledge that there were prisoners of war from 
Urartu in Assyria and Assyrian prisoners of war in Urartu, the basic assumption is that 
these soldiers were exposed to an unfamiliar context and at the same time, as prisoners 
of war, suffered a loss of Status. The analysis of extant historic monuments in Northern 
Iraq (core of Assyria) and Urartu allows us to reconstruct Urartian perceptions of space 
in Assyria and Assyrian perceptions of space in Urartu. Prisoner-specific subaltern subject 
positions and Thirdspace as defined by the geographer E. Soja are the framework for this 
project. 2 


3 Key concepts 

Since the concepts of knowledge, space and identity are central to the research group, 
we lay out our understanding of those terms and outline their interaction. In inter- and 
transdisciplinary Cooperation, the foremost desire is to agree on at least a common work¬ 
ing understanding of key concepts thus reducing the impact of the heterogeneity of the 
different disciplines in that respect. However, with concepts as complex as knowledge, 
space and identity and their multifarious relations, this would inevitably lead to mean- 
inglessly generalized definitions. It therefore makes more sense to follow Edward Said 
and Mieke Bai and regard knowledge, space and identity as traveling concepts. 3 Instead 
of reducing the three concepts to a transdisciplinary level of generalized usefulness, they 
will be opened up in translational work on the object of research, thereby becoming more 
concrete, historicized and contextualized. 4 
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3.1 Knowledge 


What we know, as opposed to what we believe, is true by definition. 5 

Knowledge is used in our projects in two differing ways: firstly, as explicit knowledge, 
which in most cases can be verbalized, and secondly, as tacit knowing, which is anchored 
in practical implementation (Fig.|ä|). 6 


r 

> tacit knowing 

tacit knowing 




ÖJD 

C 

socialization 

externalization 

V 

0) 

X 

5 



~0_ 

c 

-X 



n 

r-f- 




7T 

Z3 

03 

+-» 







CTQ 


empathizing ( Z' 

I'N \ articulating 



embodying \ 'k. 

Z J 1 connecting 


ÖJD 

_C 


J 

0) 

X 

"0_ 

5 


n 

O 

c 

_x 



r-t- 

TT 

‘ü 

03 



S 

A 

internalization 

combination 

13 

CTQ 

L 


, J 

explicit knowing 

explicit knowing ^ 



Fig. 2 | Conversion of explicit and implicit forms of knowledge through socialization, externalization, 
combination and internalization (SECI Model) following Nonaka and Takeuchi 
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These two dimensions of knowledge intersect with another dimension of knowledge, its 
embodiedness. There is a large area of overlap between discursive and explicit knowledge, 
as well as between embodied and tacit knowledge. However, embodied knowledge can 
certainly be explicit, and much of a culture’s discursive knowledge is tacit (e.g. grammar’s 
role in quotidian speech). 

Written sources display discursive knowledge that is at the same time mostly explicit. 
For this type of knowledge we employ a definition which meets the following basic 
conditions: 

1. The concept of knowledge is used to refer to truth claims or objectivity and validity; 7 

2. Knowledge has an affirmative object of reference, i.e. it is understood as knowledge 
of or about something. 

A further requirement, that knowledge must be capable of being represented indepen- 
dently of a specific Situation, cannot be met due to the context dependency of the dis- 
courses of our projects. This raises a series of questions and problems. For instance, the 
question arises as to the form in which relevant claims of validity can be satisfied and 
the role the symbolic representation of knowledge has for subjects - and vice versa -, 
i.e. whether knowledge only exists if it is ‘updated’ or whether knowledge also exists 
independent of persons as a background repository of types of knowledge that can be 
updated at any time and are rooted in a living environment. 

In addition, access to or the dissemination of discursive knowledge between and 
within exclusively or predominantly oral societies is different from that in societies 
which have the medium of writing at their command. But expert knowledge that can be 
explicitly formulated also develops in ‘oral societies! 8 Examples are the different Stocks of 
knowledge in the field of skilled crafts, such as mining and metal-working or technologies 
of pottery production. 9 As Ann Brysbaert 10 points out, such forms of knowledge tend 
to emerge in social discourse particularly when differing specialists contribute to the 
production of one and the same object. Flowever, we also need to keep the possibility 
in mind that knowledge is/can be monopolized, that access can be severely restricted for 
ritual reasons. 11 

Yet there are also forms of knowledge that are not open to discourse and which are 
considerably more difficult to analyze. These kinds of knowledge mostly appear to be 
inscribed in the human body as a result of mimetic learning in such a way that it is difficult 
to describe them for those who master them. 12 It is necessary to distinguish among dif¬ 
ferent variants of this type of knowledge. We differentiate between action-centeredpractical 
ktiowledge and perceptive practical knowledge. 

A graphic example of action-centered practical knowledge 13 is David Sudnow’s at- 
tempt to describe piano improvisation analytically. 14 It becomes apparent that embodied 
knowledge is extremely complex and, in its fundamental properties, resembles series 
of gestures associated with varying degrees of skillfulness. Descriptions are generally 
inadequate approximations of such embodied knowledge. In the field of technology, we 
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translate such knowledge through the concept of the cbaine operatoire into a necessarily 
schematic representation. 15 

However, tacit ktiowitig can also be reconstructed through phenomenological ap- 
proaches that systematically examine sensory impressions. 16 In this process, perceptual 
modes - in part analytically decoded according to individual sensory perceptions - are 
reconstructed through a detailed examination of as many sources as possible. Material 
culture, for example, is always also a set of “stimulants to visual experiences” and thus 
suitable for accessing past visual cultures,which for their part helped to constitute ancient 
collective subjectivities. 17 

Knowledge can be represented in different ways, in objects and in social practices 
or in particular actors, yet it is always the result of a negotiation in which knowledge 
is tried out or applied, checked or modified, preserved or rejected, etc. Such negotiated 
knowledge does not necessarily have to be discursive and therefore available for scrutiny. 
Nor does it develop under conditions of equality. 18 In a historical dimension, the difficult 
consequence is that we must not reduce the question of truth claims to discursive, well- 
founded argumentation, rational verifiability and lack of politics for an assessment of the 
conditions for validity claims. 19 For how should we capture/conceive of knowledge in 
cultures that use explanatory strategies different from our own or where such strategies 
are not accessible to us? To give an example from one of the projects assembled here: 
the knowledge of conjuration rituals is a kind of knowledge that does not conform to 
Platonic ideas about truth and truth claims, 20 but it does lie within the confines of what 
constitutes rational knowledge 21 in the sense that its principles are the effectiveness of 
magical actions. In the area of tacit knowing, the Platonic idea of knowledge cannot be 
applied at all. 

In consequence, discursively formulated truth claims can be expressed in various 
forms - for instance as a socially accepted practice, aesthetic representation, etc. In each 
case, the concept of knowledge on which they are based should therefore admit specific 
explanatory acts and, accordingly, pluralistic explanatory strategies as well. These extend 
to complete recursivity and the seemingly paradoxical claim that something “is being 
done because it is done”: this is the rationality of communicative action, in which the 
means and the ends of practices are identical. In non-modern societies, including those of 
ancient Greece, precisely this kind of action played a substantially more significant role 
than it does today. 22 

The conclusion to be drawn from all of this is that we are not dealing with one 
form of culture of knowledge, but with many, since what is considered to be true in one 
case cannot be regarded in isolation from contexts and power relationships based on a 
historically situated culture of knowledge. 23 
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3.2 Space 


The problem is not so much that space means very different things [... ] 
but that it is used with such abandon that its meanings run into each other 

before they have been properly interrogated. 24 

It is with these critical words that the British cultural geographers Mike Crang und Nigel 
Thrift introduce their much-cited anthology Thinking Space. They emphasize different 
conceptions of space, their backgrounds and respective analytical possibilities. Our re- 
search projects all rest on the conviction that space is dynamically present rather than 
statically existent. We investigate the production of spatiality and spatial difference in and 
through discourses and practices. Spatial production in this sense refers to not only the 
emergence, but also the consolidation, transformation and renewed dissolution of space 
and spatial references. Space and spatiality are not to be conceptualized as a Container. 
Instead, our focus is on relational networks, interactional spaces and geo-referencing, 
but also on spatial transformations, e.g. of areas of control which are transformed from 
associations of people to territorial entities or by past globalization and regionalization 
processes. One of our aims is to critically reflect on cultural Containers such as ‘Romans’ 
and ‘Germanic tribes) which have had an enormous impact on the history of research. 
We re-evaluate these concepts by analyzing local uses of objects that had been produced 
in other places. The same is true for spaces which figure in historiographic narratives as 
‘predestined’ areas of origin of particular peoples. Space, used as an explanans in treatises 
of societies, cultures and identities is turned into an explanandum. 15 Following the French 
sociologist Flenri Lefebvre, 26 spatiality is understood as a process with three modes of 
production which mutually influence and determine each other. 

Lefebvre sets great störe by a dialectics of the spatial which he perceived as pre- 
dominantly social. Fle writes: “(Social) space is not a thing among other things, nor a 
product among other products: rather, it subsumes things produced, and encompasses 
their interrelationships in their coexistence and simultaneity - their (relative) order and/or 
(relative) disorder.” 27 The three spatialities are (1) the perceived and experienced (materi- 
alized) space - espace per^u - as the product of a spatial reference necessarily present in all 
actions; action refers to spatialities previously present, but also reproduces these. This area 
encompasses the largely predictable behavior of subjects in familiär spaces (e.g. a lecture 
theater, a bus, a kitchen). (2) The conceived space - espace confu - is the representation of 
space in the form of codes, signs, maps, texts and discourses. The Excellence Cluster Topoi 
can and will probably become unintentionally or deliberately a part of Lefebvre’s espace 
congu, which is at all times “pervaded with relative and changing knowledge (a mixture of 
insight and ideology).” 28 (3) The lived space - espace vecu -, whose representation has its 
origin in history and is the product of complex ascriptions of meaning and symbolizations 
by its inhabitants and their social relationships. Edward Soja has focused on Lefebvre’s 
lived space, now called Thirdspace (Fig. [3}. Fle conceives it as a dialectic combination 
of Firstspace and Secondspace that is of special importance for the modes of subaltern 
production of space. 29 The interdependence of space (as practiced and experienced by 
the senses) and power 30 became an important research field. For instance, in the analysis 
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of built space, the principles of verticality and visibility, the production of social space as 
a habitualized form of practice 31 play an important part here. 
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Fig. 3 | The trialectics of spatiality. 


The present-oriented trialectics, which emphasizes the social Constitution of the spatial 
and takes into account the role of space in the emergence of social relationships , 32 must 
be historicized by understanding the production of space as a repeated reacquisition, 
transformation of and reference to various espaces refus - received spaces and their represen- 
tations . 33 By following these lines, identity-constituting memorial sites, cultural heritage 
or spatial representations, for example on coins, can be understood more clearly. An 
identity space is a space or -scape of a collective identity, something that is continuously 
being reproduced. This social space is perceived, represented or lived by the identity group 
itself and/or by other individuals and groups, with reference always being made to former 
spaces, be it in acquisition or dissociation. The production of such a space is at the same 
time constitutive of identities and alterities. 

Even if we follow a relational understanding of space, we should not neglect the 
formation of Container spaces . 34 For example, Neolithization can be conceived as a process 
of ‘containerizing’ with the innovations of house, pottery and similar Containers, which 
determine our material lives even today. Furthermore, Container space concepts are still 
dominant today and have their own repercussions for human practice: they produce 
specific kinds of spaces, which in turn affect the perception of and thinking about spaces. 
This can, among other things, lead to the marginalization of so-called minorities and 
is not infrequently accompanied by essentializations of collective identities. For us, it is 
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important to examine the plurality of differing space concepts and their interaction, partly 
in order to achieve greater reflexivity about spatial practices and semantics. 35 


3.3 Identity 

The search for identities has played an important role in ancient studies ever since its 
beginnings. 36 Two key questions - Who am I/are we? Where do I/we come from? - are 
linked with a claim to the recognition of one’s own aims and desires which is usually 
directed at the future. For ancient studies this also involves the research pragmatics of 
how we can use the material, pictorial and written records to come up with hypotheses 
about historical actors, who are then transformed 37 into characters in factual narratives 
(e.g. historiography). 38 The powerful semantic innovation ‘identity’ 39 has only become 
established in ancient studies since the 1990s as a more or less reflected term. 40 In its 
current academic and colloquial vagueness, 41 it is mainly used as an umbrella term for 
everything that relates to the “point of suture” 42 of individual and collective or society, 43 
i.e. for seif- and personhood, social roles, different kinds of communities and institutions. 
Identity-related research is not (only) the search for identities, but also the analysis of 
ancient sources with regard to the question which specific entities can be subsumed at 
all under this term. At the same time, the explanatory ranges of the underlying concepts 
and theories are examined and put in relation to alternative concepts, e.g. subjectivation, 
singularity or multitude. 44 

Identity in the narrower sense of the term is understood as a dynamic and a “fragile 
unity of its constituent, diachronic and synchronic differences” 45 It is only through 
subjects and/or groups that distance themselves from others and create relationships of 
difference and sameness, that these differences exist. 46 For this reason, they can also be 
described as a “synthesis of the heterogeneous.” 47 The process-related construction of 
identities is based on an interaction between inclusion and exclusion and is accompanied 
by the emergence of alterities - dissimilarities that remain understandable in relation 
to a seif and therefore ‘translatable’ - and the dissociation from alienity as a ‘radical 
alterity’ (Fig. I4I . The resultant boundaries between identities, alterities and alienities can 
vary greatly. 48 They depend on situational perception and evaluation of differences in the 
attribution of qualities to oneself and others. 49 Thus, identity comprises both “sameness” 
and “difference”: a “belonging to / being similar to,” on the one hand, and a “being special 
/ contrasting with” on the other hand. 50 In addition to an image of the seif, a discursive 
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articulation of the understanding of others is a necessary prerequisite for the Constitution 
of any identity. 



Fig. 4 | Identities, alterities, alienity. 


At the forefront of our interest are the Constitution, establishment and change of collective 
identities. Researchers frequently eite shared characteristics, historical continuity and co- 
herence in everyday life when discussing this. Thus, internally, collective identities consist 
of naming practices, scenarios and representations, naturalizations and (de-)historiciza- 
tions. Scholars also often make reference to language, religion and rituals, material culture, 
geography or landscape features. Not infrequently, stereotypes arise in connection with 
such approaches. However, it must not be forgotten that collective identities are Orders 
of (giving) meaning and exist solely to the extent that human beings place themselves in 
relation to them. 51 

Identity-related research on ancient societies is generally driven by an empirical- 
reconstructive procedure that is based on fragmentary records and has been referred to 
as the “culture historical approach” 52 Thus, artifacts, the combinations in which they 
occur, and written sources are classified on the basis of similarities and assigned to space¬ 
time units. To make it easy to distinguish among them, the terms used are often based 
on modern place names, supposedly neutral geographical regions, or on the names of 
cities, regions and groups of people in ancient written sources. In this process, various 
characteristics, such as styles, formal types, cultural practices, but also ritual ‘schools’ or 
specific groups of ritual texts, or whole technological complexes are subsumed under one 
name and conceptualized as internally coherent. In a second step, such terminologies 
are related to each other, often equated and merged as cultural expressions of one group 
of people or even of an alleged historical identity. Despite their partly contradictory 
and polythetic nature, these entities easily transform in scholarly discourse into hugely 
influential constructs that are almost impossible to challenge. In the end, the resultant 
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’historicaP entities are transformed into collective actors 53 and narrativized identities 54 in 
our historiographic accounts. However, when compared to modern times, these (re)con- 
structed identities have a rather static and essentialist character due to a low degree of 
temporal resolution and minimal information density. Moreover, methodological nation- 
alism 55 and the widespread practice of mapping 56 have led to notions of territorially based 
collective identities. For a more appropriate research of identities in ancient studies, it 
is urgently necessary to revisit these quasi-automatic processes, and to query the Status 
and background of such historiographical categories. 57 Instead of drawing conclusions 
founded on presence/absence mapping, we need to take a closer look at the social and 
cultural contexts, since the distribution of objects, practices and ideas generally have 
widely variable effects on people. For instance, regionally distinct conjuration rituals 
reflect merely variable Orders of meaning that can have emerged both from regionalization 
attempts and from pre-existing regional collectivities with a specific universe of common 
values. For the manifold ancient societies, it is therefore important to examine which 
abstract concepts of identity are applicable in this field and how the specific observations 
can be brought into line with multifarious forms of group cohesion. Instead of hastily 
assigning identities and yielding to the customary preference for unambiguous interpre- 
tations, we aim to demonstrate alternative possibilities of interpretation. 


4 Case studies 

4.1 The ritual compositions from Kizzuwatna - an example of the 
regionalization of ‘global’ knowledge 

The Hittite ritual compositions possess two noteworthy features. On the one hand, all 
ritual texts show a common structure on the basis of which the ritual is orchestrated 
and performed. On the other hand, it is possible to observe in these texts elements that 
can be identified as deriving from different (largely regional) traditions, such as Flurrian 
(or Mesopotamian), Kizzuwatnean, Arzawean or Luwian traditions. This feature has been 
interpreted in a number of different ways. 

The existence of different cultural strata in this textual genre results from a process 
of ‘acculturation,’ 58 a process that led Flans Gustav Güterbock to the very definition of 
‘Flittite Civilization’ that we would advocate. Fle observed that the so-called ‘culture’ of 
the Flittite state was in itself the result of the combination of different cultural layers, each 
originating from a different cultural milieu. This process of‘acculturation’ started before 
the time of the first known Flittite king, Hattusili I (i6th Century BC), and continued, 
almost without a break, throughout the entire existence of the Hittite kingdom. 59 

Further studies have tried to investigate the possibility of distinguishing these different 
cultural traditions. The modification of the way in which Güterbock defined these dif- 
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ferent cultural layers (‘Kultschichten’ 60 ) has been an important Step in this direction, taken 
initially in the work of Annelies Kammenhuber, 61 but more substantially demonstrated 
- specifically in reference to foreign traditions - byjörg Klinger. 62 Along much the same 
lines, Klinger has also highlighted the ‘cultural nature’ of the betbitiscbe Kultschicht. a 

This project will focus on implementing a trialectics between ‘knowledge) ‘space’ and 
‘identity’ in the understanding of this process of ‘acculturation! Although the construct 
‘knowledge’ has the prominent position, the other two elements play an important role 
in this process as well. By analyzing local motifs which belong to a specific tradition, we 
seek to explain how these social constructs can be used to identify a specific cultural Stratum 
(local dimension) and to determine, briefly, its relation with the main ritual text tradition 
(global dimension). 


The structure of Hittite ritual texts 

Before analyzing those features that might be explained as an elaboration of a local 
tradition, it is important to make clear how the Hittite ritual compositions, as a special 
kind of textual genre, are organized. In the following generalized reconstruction the main 
features of a ‘typical’ Hittite ritual text composition are illustrated. It should be considered 
that similarities in the generic structure are present not only in those parts that are more 
literary in character, such as the incipit and the colophon, but to some degree also in those 
parts which focus on the ritual actions themselves. 

The majority of the ritual texts are framed by two components - the first is called 
the incipit , an introductory part, and the second, concluding part is called the colophon. 
These two elements provide us with the most relevant information in terms of the literary 
character of the composition. Here we can find, for instance, ‘personal’ information on the 
‘author’ - the person to whom the magical manipulations are ascribed -, the purpose of 
the ritual, or details about the composition itself such as the number of tablets in which 
it is recorded (and the position of an individual tablet in that sequence), the condition of 
the original tablet from which it was copied, or the name of the scribe who composed or 
copied the text. 

Between these two framing elements, we find a description of the ritual actions, 
which Starts with a ‘list of the parapbernalia\ an enumeration of materials, tools or objects 
employed during the ritual. Then a record of the magic practices that are to be carried 
out follows, usually accompanied by recitations or speech acts. They are performed by the 
main practitioner and the dient, called the ‘ritual patron’ in the text, sometimes with the 
aid of other participants or specialists. 64 
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How to ascribe a ritual text to a local tradition 


Now it is possible to proceed with a discussion of the second noteworthy feature of 
the Hittite rituals, namely those references that may designate different ritual traditions 
coming from both inside and outside the territories controlled by the Hittite kingdom. 
These traditions can be understood, theoretically, as conditions for the identification of 
cultural ‘identities’ each provided with specific features and connected with a local body 
of knowledge. Furthermore, these identities find expression in the figure of the ‘author! 
The possibly fictional nature of this figure, although important, is not relevant to the aims 
of this contribution and will not be dealt with here. 

The ritual compositions provide us with several references or clues, which were 
identified by a number of scholars 65 as typical ritual motifs and cultural traits of a specific 
local or regional tradition. This identification was then used to ascribe other texts which 
exhibit some of these characteristic features to one of the ritual traditions. Although the 
majority of these attributions is theoretically plausible, the identification of ritual motifs 
and cultural traits with local traditions is not always beyond doubt. The result of these 
ascriptions is the Classification of the ritual compositions into two groups. The first group 
is made up of those texts whose ascription has been determined on the basis of explicit 
Statements of the Hittite scribes themselves, whereas the ascription for the second group 
is based on the interpretations of modern scholars. We will now illustrate the method 
used for these interpretations, using some ritual texts that are usually connected with the 
tradition of Kizzuwatna. 

a. Either in the incipit or in the colophon, one can find some spatial references which are 
connected with the author of the ritual practices. This geographical information, provided 
to us by the Hittite scribes themselves, concerns mainly the place of origin: a known city, 
a geographical region, a political unit or even a temple, when the author is a priest or 
priestess. These toponyms have been interpreted as the ‘cultural background’of this figure, 
the places where the author was trained in the ritual practices. 

The kingdom of Kizzuwatna is mentioned as the homeland of the priest of Ishara 
Ammihatna (CTH 471), the ‘woman’ (MUNUS) Mastigga (CTH 404), and the doctor 
Zarpiya (CTH 757). The city Kummani, however, is the origin of the purapsi priests 
Ammihatna, Tulbi and Mati, the authors of a ritual (CTH 472), of Kuwanni, the ‘woman’ 
who was connected with the temple of Hepat of Kummani (CTH 474), and of the patili 
priest Papanikri (CTH 476). Moreover, it is also attested as the origin of Mastigga in some 
versions of her ritual (CTH 404). 

On the basis of these two groups of texts, we can easily assume that any reference to 
the city of Kummani implies a cultural connection with the traditions of the kingdom 
of Kizzuwatna, since both geographical names are associated with the same authors, for 
instance, in the different versions of the rituals ascribed to Ammihatna and Mastigga. The 
geographical reference situates these texts within a specific cultural and religious milieu 
shaped by various influences, such as the older Kizzuwatnean tradition as well as Luwian 
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and Hurrian elements, etc. 66 This can be seen as an example of how knowledge can be 
“emplaced and localised.” 67 

It is definitely less common to find similar Information in the core of the texts. Some 
compositions clearly refer to a separate tablet which contains a specific incantation. Some- 
times they also mention the place where a particular tablet was collected. For example, in 
the birth ritual CTFI 489.A (KBo 17.65++, reverse, lines 45-46), we find the mention of a 
Kizzuwatnean tablet which is reported to explain how to celebrate the ‘festival of birth! 
Other texts mention different ways of performing a specific ritual. In the oracle KUB 5.6+ 
(CTFI 570, iii 24-26,35-36), the ritual mantalli can be performed either according to the 
‘way of Arzawa’ or the ‘way of Hatti! 

b. Other types of references have been used by modern scholars to ascribe a 
manuscript to a particular tradition, quite different elements which can be observed in 
the main part of the compositions, more specifically in the descriptions of the ritual 
manipulations. 

A first group of indices is connected with the use of foreign, i.e. non-FIittite languages, 
within the text. This can be the case with both isolated linguistic elements - for instance, 
specific ritual terms, names of objects or materials - and so-called incantations or recita- 
tions entirely expressed in a different language, such as Flattian, Luwian, Flurrian, etc. 
For example, in the ritual of Tunnawi (CTH 409), the ‘old woman’ recites an incantation 
entirely in Luwian (KUB 7.53, I 57-59). Sometimes the foreign language is identified 
through the use of an adverb - such as luwili- ‘in Luwian,’ battili- ‘in Fiattic! burlili- 
‘in Flurrian’ - before the text of the incantation. The text for the ritual of Ammihatna 
(CTFI 471), says that the divination priest ( L AZU), an assistant to the main practitioner, 
should recite an incantation in Flurrian. In one passage, the Flurrian incantation follows 
immediately (KBo 5.2, ii 21-27), whereas in other passages it is entirely omitted (KBo 5.2, 
iii 38; 53). 

A second group of indications consists of references to deities connected to specific 
local pantbea, especially when these deities play an important role in the rites. Flurrian 
and Luwian gods are offen mentioned in Kizzuwatnean rituals, for example. In the ritual 
of Pilliya (CTFI 475), who is described as king of either Kizzuwatna or Kummani in the 
incipits of the two versions of the ritual, a passage describes the ritual offering to several 
deities connected with the Flurrian pantheon: Hepat, Halki, Hutena and Hutellura, 
alongside the Mesopotamian god Ea (KUB 7.20,0 8,14-15). In the ritual of Zarpiya (CTFI 
757), the ‘doctor’ from Kizzuwatna, we find Luwian gods both in the Flittite part of the 
text and in the Luwian one: the Innarawanta deities in the Flittite part (FIT 1, obv. 29’); 
Santa, the Annarummanzi deities (KUB 9.31, ii 22-28) and the Luwian sun-deity Tiwaz 
(FIT 1, rev. 6’) in the Luwian passages. 

A third group of indices mentions geographical names and natural elements during 
the description of ritual manipulations, such as cities, shrines, springs, rivers or mountains. 
An example of this group can be found in the ritual of Pilliya (CTFI 475). The water 
of the seven springs of the Kizzuwatnean city of Lawazzantiya (KBo 9.119+, i 35’-4o’) is 


66 It is also well known that in other cases the use of two different places of origin for the same author is 
not so easy to explain as in the case of the ritual of the ‘woman’ named Zuwi (CTH 412). The text itself 
does not show any traits connected with Kizzuwatna. Some versions of her ritual claim that she came 
from Durmitta, while others mention Angulluwa. The two names maybe refer to the region and the city 
respectively (Giorgeri 1988: Forlanini 1979: Forlanini 19851. The examples discussed previously, namely 
the rituals of Ammihatna, Mastigga and Zuwi, ofFer a possible solution to the problem of the attestation 
of different toponyms for one author. Unfortunately this explanation is not always possible for other 
ritual compositions. This, together with the occasional lack of correspondence between the author and 
the main practitioner, has led some scholars to doubt the ‘ethnographical intention’ of the Hittite scribes 
in recording the name of the real author of the composition. 
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used to create the ‘water of purity’This ritual substance is a typical feature of rituals from 
Kizzuwatna. 

Finally, a fourth group of indications concerns those ritual manipulations which 
clearly seem to have a relation to a specific local tradition, such as the ritual manipula¬ 
tions connected with the ‘water of purity’ just mentioned. These manipulations are only 
described within the Kizzuwatnean rituals, such as the ritual of Ammihatna (CTH 471) or 
the purification ritual CTH 446. Moreover, the term which refers to this water (sebelliya(s) 
wätar/widär, 6s ‘water of purityj ‘pure water’) is the product of a mixed Hurrian-Luwian 
scribal school. The whole term is Luwian in origin, but the first word ( sehelliya(s)) has a 
Hurrian root [sehl- ‘pure’). 

c. A consideration of all these different features allows interesting observations to 
be made and leads us to several conclusions. We find ritual descriptions which show 
both Hurrian and Luwian features among the compositions from Kizzuwatna. Some 
manuscripts, such as those rituals that make use of the ‘water of purity) show a combi- 
nation of elements, whereas others show a clear predominance of one of the two cultural 
traditions, e.g. in the ritual ascribed to the priest Ammihatna (CTH 471), where offerings 
to Hurrian deities (iii 3-20) are mentioned alongside recitations in Hurrian. Another 
example is the ritual of Zarpiya (CTH 757): although he also hailed from Kizzuwatna, 
the deities mentioned in his ritual belong to the Luwian pantheon and the recitations are 
also recorded in the Luwian language. 

In conclusion, at the end of this brief analysis, we can see that ritual compositions can 
be investigated by using the three social constructs ‘knowledge) ‘space’and ‘identity! These 
documents transmit a type of ‘knowledge’ that we have defined here as ‘ritual tradition.’ 
This knowledge, like every form of‘discursive knowledge,’ requires active agents who can 
verify its ‘truthfulness’ in what can be defined as ‘processes of mediation’ that legitimate 
its values and allow their transmission. These agents can be seen as a community , and more 
specifically a collective group that shares the same ritual tradition. Unfortunately, the 
Hittite texts do not provide us with any further information about the identity of these 
agents of community, who remain largely unknown to us. 

This is where the trialectics comes to our aid. Since each social construct internalizes 
and takes on meaning through others, we can use ‘space’ and ‘knowledge’ to provide 
the missing conceptual apparatus. The ‘identity’ - or rather the ‘cultural identity’ since 
it is being investigated primarily on the cultural level - can be connected with the two 
constructs ‘space’ (the representation of the places [space] where these traditions have been 
generated, the espace confu of Lefebvre) and ‘knowledge’ (the ritual traditions). Their 
mutual interaction produces what can be defined as a cultural Stratum (or Kultscbicht) in the 
text and, ultimately, the ‘author’ of the composition can be seen as an anthropomorphic 
manifestation of this Stratum. 


4.2 The coin hoard of Krepost - coins as mediators of knowledge 
about space and identity 69 

Coins are the key to an interesting insight into “identityscapes” 70 i.e. the social space 
where the collective identity is continuously constructed. It contains the characteristics 
that make identity and alterities recognizable. 


68 

69 

70 


45-46 and fn. 54; and Haas 2007 146-153. 


See Wegner 
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for providing us with access to the numismatic material in their collection. The inventory numbers cited 
below are based on the C lassi fication used by the museum. 
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The coin, as a material object, has a surface (space with image and inscription) and 
physical characteristics (material, measurements etc.) that indicate the knowledge, space 
and identity of the issuing authority. In addition to revealing the basic information about 
the designs of the coins, it also indicates the necessary level of previous knowledge which 
made the image and the legend comprehensible. The way the message of the coin was 
understood most probably varied, but it is obvious that the depictions were not chosen 
randomly. This choice and the minting itself relate to the primary context of the coin, 
while the use, the reception of the coin die, the understanding and possible reuse are the 
secondary context, and the deposition is the tertiary context. 71 



Fig. 5 | Location of modern Krepost and Belintsi in the Thracian landscape. 


A coin hoard presents ample opportunity for the exploration of the different context 
levels. Some coins minted in the cities of interest to project B-4-2 - Pautalia and Philip- 
popolis 72 - are part of a hoard which was chanced upon in 1963. Found in a small ceramic 
pot, the hoard was deposited in the ground in the vicinity of the present-day Bulgarian 
village of Krepost, in the region of Flaskovo (Fig. [5}. The hoard consisted of 190 bronze 
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coins from the 2nd and 3rd centuries AD. 73 All are of a large denomination 74 and well 
preserved. The earliest coin is of Faustina Major (AD 138-161) and the latest are those of 
Philip the Arab and his wife (AD 244-249). 75 There is only one imperial issue, one single 
coin from the neighboring province of Lower Moesia and three coins from different parts 
of Asia Minor. The overwhelming majority was Struck in cities in Thrace (166 coins; see 
Tab. [ 7 ]). 76 The mints of Pautalia, Serdica and Philippopolis are strongly represented, with 
more than 85% of the inventoried coins. The hoard was deposited near via Diagonalis, 
a very important Roman road in the region that runs from Singidunum to Byzantion, 
passing through Serdica, Philippopolis and Hadrianopolis, which was also connected to 
Pautalia via a secondary road. 77 The fact that the coins were found outside the territory 
of the issuing cities, and some even outside the province of origin 78 might illustrate the 
circulation of the provincial coins on a higher level than merely an internal city market. 79 
Thus the hoard probably denotes the economic space on a regional and local scale. The 
fact that the majority of coins in the find were minted in different Thracian cities under 
the Severan dynasty could suggest that, at least in this period, coins were able to circulate 
and also be used as a means of payment at some distance from the city of origin. For 
instance, in the current case, Pautalia and Serdica are c. 300 km away from the place of 
discovery. 


73 


74 

75 

76 

77 

78 

79 


1977 


163 - coin hoard no. 196. For the latest interpretation of the hoard see Komnick 


Gerov 

34 no. 11 with further notes. For the purposes of this case study, the coin distribution list by Jurukova 


2003 


1976; 193-194, was used, as it Updates the one employed by Gerassimov 1965J 248-249. There are 


some inconsistencies in her analysis, but they do not affect the observations in the present work. 171 
coins became part of the numismatic Collection of the Regional Fiistorical Museum of Fiaskovo. The 
percenta ges in the text are calculated on the basis of only these coins. 
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Tab. 1 | Coin distribution (based on Jurukova 1976!. 
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Judging by the latest issues in the coin hoard, it was most probably deposited in the 
middle of the 3rd Century AD in the context of the incursions of trans-Danubian tribes, 
probably at the end of the rule of Philip the Arab. 80 More than 130 coin hoards deposited 
in this period (AD 244-249) 81 are attested for the region of the Balkans. Hence they could 
probably indicate the space (Ereignisraum or space of action; Angstraum or space of threat 
and fear) which was threatened by the Gothic invasions and which thus became the place 
where the hoards were deposited. The finds could also point to the route of the incursions, 
as the inhabitants of the territory in question reacted similarly to the danger. 82 

As has been previously mentioned, the Severan issues are the best represented in the 
hoard. In total, 162 pieces, c.95% of the coins in the find,date to the Severan dynasty, with 
Septimius Severus (AD 193-211) and Julia Domna as well as their sons Caracalla (AD 
205-217) and Geta (AD 208-211) and the Emperor Elagabalus (AD 218-222) (Table [TJ. 
This is in accordance with the attested economic prosperity and strong increase in issues 
by the Thracian cities during the Severan period. In Thrace, this is especially valid for the 
Caracalla period, as the hoard shows. 83 

The analysis of some specimens illustrates how the types might be interpreted as 
expressions of the trialectics of knowledge, space and identity. Religion has a decisive 
meaning for the genesis and preservation of cultural identity. Thus its Symbols were the 
most common expression of identity on the coins - naturally of that of the polis elite. 
This is also evident in the Krepost Eloard, since religious imagery strongly prevails on the 
reverse (as was customary, the obverse shows the Roman emperor). 

For Pautalia and Philippopolis, there are images of the well-known deities of the 
Greek-Roman pantheon (e.g. Zeus, Athena, Elermes, Heracles, Demeter, Hera, Dionysus, 
Ares and Sarapis). We also find issues with images of great local significance. The types 
with Asclepius, Hygieia and a snake represent the cult of the health gods and are the most 
common in the hoard. This cult was very populär in the province of Thrace and especially 
in Pautalia. The hoard also contains some coin types very unusual for the cult, but 
common for the city, mirroring the medical activity there; for instance, one shows a flying 
snake with Asclepius. 84 The type that depicts Asclepius in front of a temple (Fig. pl, 85 
which is attested by several specimens from the Caracalla issues, is also important. It 
indicates not simply the religious space, but probably an element of the city’s architecture, 
as human-made places were also featured in coin dies. Although the limited surface area 
of the coin offen resulted in highly schematic designs, the depictions can be considered, 
with the support of other types of sources, as evidence that Asclepius was honored as one 
of the main deities of Pautalia in a temple. 87 
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the village of Krepost to the time of Philip the Arab. 
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discov ery. 
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Fig. 6 | Bronze coin of Pautalia from the Krepost hoard: Caracalla/Temple with Asclepius (15.41 g, 
28.1-27.2 mm). Left: front. Right: back. 




Fig. 7 | Bronze coin of Philippopolis from the Krepost hoard: Elagabal/Apollo (17.86 g, 30.8-28.5 mm). 
Left: front. Right: back. 


The main deity of Philippopolis was Apollon - Apollon Kendrisos, to be precise. 88 The 
epithet has clearly a Thracian origin; Apollon was actually merged with a similar Thracian 
deity. On a coin from Philippopolis in the hoard, minted under Emperor Elagabalus, 
Apollon Citharoede can be seen on the reverse (Figj^J). 89 The coin legend MHTPOIIO- 
AEQC OIAinnonOAEQC // NEOKO/P/O/V on the one hand marks the Status of the 
city as a metropolis - the most important city in the province. 90 On the other hand, the 
legend contains the title neokoros, temple warden, which meant that Philippopolis was 
awarded the right to celebrate the imperial cult. 91 As other coin images attest, there were 
also games dedicated to the imperial cult. These Pythian Games were given the epithet 
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Danov 1980 257,266; Goceva 1988,50-55. 

Inv. no. H-233/5; Philippopolis_CNT_76io, in: Corpus Nummorum Thracorum, http://www.corpus- 
nummorum.eu/CNT_76io (visited on: 02/08/2016); Jurukova 1976 208, no. 17. 
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Kendreseia, meaning that they were linked to the local deity Kendrisos. The honors and 
highly esteemed titles granted to the cities by the emperor also represented the identity 
of the polis and were celebrated on the city’s coinage. 92 These are important aspects of 
self-representation on the part of the city; by promoting them the city sought to express 
itself and to underline its advantages in comparison to other cities. They symbolized and 
reinforced the self-image of the polis, which derived from its individuality, its distinction 
amongst other cities and the characteristics of its autonomy (even if it was very limited). 
As has been stated above, the coin images were meant for special target groups. Thus they 
were understood, because the recipients possessed the required knowledge. 

Furthermore, the coin types of the two cities with river gods on the reverse are very 
significant. The personification of the river can be interpreted as a representation of the 
geographical space. In the Krepost Hoard, there is one such coin issued under Caracalla 93 
and one under Elagabalus, both from Philippopolis (Fig.]!]). 94 In both cases, the river god 
is leaning on the Stern of a ship. This - together with other sources - implies that the River 
Flebros (today Marica), 95 the largest river in Thrace and the one on which Philippopolis 
was situated, was navigable in ancient times. Flence the surroundings were also mirrored 
on the coins. In Pautalia and the entire surrounding region, the River Strymon was very 
important economically, which was clearly reflected in a special city cult in its honor. 96 
Its personification as the river god was depicted on coins from the city minted under 
Caracalla, 97 Plautilla 98 and Geta" (Fig. [9]). 



Fig. 8 | Bronze coin of Philippopolis from the Krepost hoard: Elagabal / River god (16.73 30.5-29 mm). 

Left: front. Right: back. 


92 Elkins 


2009 


44, 46. Another example are the coins minted in connection with games in honor of the 
Thracian Koinon, which were also issued in Philippopolis. They did not propagate local types, but had 

116). 


designs intelligible in the broader context of the province (see Peter 
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corum, http://www.corpus-nummorum.eu/CNT 7611 (visited on: 02/08/2016). 


95 

Peter 

2003 a 

with further evidence. 

96 

Ruzicka 

1932/1933 

33-31. 

97 

Inv. no. H-2I7/T2. 



98 

99 


Inv. no. H-215/2. _ 

Inv. nos.H-216/Bi; Jurukova 1976 202, no. 13; Pautalia_CNT_76i2, in: Corpus Nummorum Thracorum, 
http://www.corpus-nummorum.eu/CNT_7612 (visited on: 02/08/2016) 















370 


Jörg Klinger et al. 



Fig. 9 | Bronze coin of Pautalia from the Krepost hoard: Geta / River god (21 g, 31.2-29.6 mm). Left: front. 
Right: back. 


The analysis of a coin hoard becomes even more illuminating when put in the broader 
numismatic context of the period and correlated to other finds. The comparison of the 
Krepost Hoard with a find from the territory of the neighboring province of Moesia 
Inferior supports some of the observations already made, for instance the coin hoard from 
the village of Belintsi, in the region of Razgrad (near the ancient town of Abritus) 100 
(Fig. The variety of types in the Belintsi find is very similar, with predominantly 
religious depictions. Again, the Severan dynasty is the one most frequently represented 
by the coins. The latest coins are of Gordian III and his wife Tranquillina (AD 241-244), 
which indicates the same period of unrest in the mid-3rd Century AD. As with Krepost, 
the coins are of large denomination. This could support the hypotheses that primarily the 
higher denominations were circulating outside the city of origin 101 and, of course only 
those with larger value were worth hoarding. 

In all these cases, the coins reflect the espace confu 102 of the polis in their images. At 
the same time, they were not only a Statement of the identity of the polis elites , but also 
mediated and reflected the knowledge - the knowledge about the topography of the city, 
the specific features of the landscape, the Roman rule, the local pantheon, the cultural 
memory - which was handed down through generations, as the myths symbolized on the 
coins demonstrate. Thus they were also an expression of the espaces refues . 103 

The analysis of the alterity construct and functioning of the issues plays a key role in 
reconstructing the coinage System. The importance of each coin type becomes evident 
only through the identification of its correct place in the System, 104 and that is the 
primary goal of the research project B-4-2. Furthermore, for the adequate evaluation of 
the relevance of coin types. The comparison on a regional level is as crucial as the analysis 
of the place where the coins were minted. Hence it is important to point out that the 
coins of Pautalia, Serdica, Philippopolis and Traianopolis, all part of the Krepost Hoard, 
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214. 


102 See above p. 6. 

103 See above p. 6. 

104 Thus it becomes possible to use averse and reverse designs together with the weight and diameter to 
characterize the nominal values. 
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have very similar «ymes, which supports the idea suggested by Konrad Kraft of a common 
supply area (Lieferbezirk) of these coin types. 105 

To summarize, the coins are simultaneously a medium of knowledge and a final 
product based on the knowledge communicated between the representatives of the polis 
elftes responsible for the issuing. The local civic identity (the collective identity) was 
articulated on the coins by representative elements; these could refer to religious myths, 
cultural heritage, geographical surroundings, historical events, linguistic aspects, etc. 


5 Summary 

If scholars of ancient studies wish to participate in and contribute to current research 
on analytical categories of knowledge, space and identity, they need to investigate what 
such concepts can öfter with respect to improving our empirically based understanding 
of ancient societies; in the process, they may come up with some new ideas about how 
to develop those very concepts further. In our view, the use of a ‘trialectics’ as a dialectique 
de triplicite of knowledge, space and identity can potentially be successful in developing a 
conceptual framework suitable for varied sources, times and regions, and for a multiplicity 
of specialist questions. Focusing on processes rather than States enables researchers not 
only to investigate transformations and discontinuities, but also tendencies to stabilize 
and establish spaces, knowledges and identities - or to destabilize them. Moreover, the 
trialectic approach encourages researchers to reflect on their own research and how it 
is embedded in current social conditions. An important additional advantage of such 
research is a critique of ideologies of historical continuity that serve to underwrite present- 
day political claims. Studies of the past, in addition to what they produce in the way 
of material, images and texts, primarily provide us with an enormous knowledge of the 
temporal depth of interactions between knowledge, space and identities, all the while 
insisting on the historicization and contextualization of these concepts. 

The Hittite ritual compositions testify to the intense process of ‘acculturation’ and 
cultural exchanges which took part in Anatolia (Turkey) during the period of the Hittite 
kingdom. It is possible to identffy elements in these texts which belong to different 
‘traditions’ of Hittite ritual knowledge - what has been defined as ‘cultural strata’ or 
Kultschichten in secondary literature. One of the most interesting aspects of these cultural 
strata is their ‘trialectic’dimension. Not only is each ritual knowledge offen characterized 
by spatial connotations in the texts, such as places, kingdoms or cities, but these two 
dimensions (the constructs of knowledge and space) combined together can be used to 
understand the third dimension, ‘identity! This construct circumscribes the local scribal 
community where the ritual knowledge was produced. In this way it becomes possible 
to investigate the local ritual traditions and to understand their role in the formation of 
Hittite ritual knowledge. 

In another historical case, ancient coins can construct spaces of identity that are to 
be understood as products of knowledge negotiated discursively between the members 
of polis elftes responsible for the production of coin images. What is more, coin images 
provide insights into various transformation processes which lead to the formation of or 
change in identities. They demonstrate to what extent native, local or regional traditions, 
myths and roots were preserved or modified. Furthermore, they give evidence of the 
adaptation of external influences or the conscious dissociation from such influences. 


105 Kraft 1972 defends the hypothesis of the existence of mobile coin workshops that possessed a fixed ränge 


of types. As a result, particular types - especially the conventional ones - were probably adopted and 
copied by the individual cities. 
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Ancient studies can contribute to a relativization of our current conceptions of knowl- 
edge, space and identities, especially of unspoken assumptions about their generalizabil- 
ity; our investigations have the potential to enrich these concepts with specific, ostensibly 
remote case studies when we take a consistent relational view of the interaction between 
knowledge, space and identity and their historical (re-)production. 
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Representing Authority in Ancient Knowledge 
Texts 

In this paper wewould like to discuss so me questions concerning authority and knowledge 
with obvious relevance to our research group Personal and apersonal authorization (B-5). 
After briefly summarizing how the phenomenon of ‘authority’ is viewed in general, this 
paper takes up the specific case of authority and tradition. We then consider text as a 
special case of tradition, and finally knowledge texts as a special case of texts. The most 
significant section of the paper is the second half, where we sketch out two complementary 
methods of constructing or representing authority in such texts, one personal and one 
non-personal. Ancient Greek, religious studies, theology, church history, ancient history 
and Chinese studies are our areas of expertise, so most of the examples we have chosen 
come from those fields. But our intendon is to draw broad conclusions that could also 
apply to other tradidons as well. 

Authority; personal; apersonal; ancient Mediterranean; imperial China; mathemadcs; Au¬ 
torität; authorship; tradition. 


i What is ‘authority ’? 1 

Scholars have written extensively about authority as a feature of communication. But it is 
still surprisingly difficult to dehne authority, or even describe it adequately. In recent 
decades the focus has been on loss of authority in the modern age, not on authority 
itself. 2 Sennett in his well-known essay ‘Authority’ wrote: “Assurance, superior judgment, 
the ability to impose discipline, the capacity to inspire fear: these are the qualities of an 
authority!’ Luhmann understands authority as “temporally generalized infiuence’i Laden 
sees a “family” of various activities linking “credentials” and the setting of norms. 3 

Hannah Arendt put forward the infiuential thesis that authority cannot be established 
- or where already established disappears - if imposed by force. 4 Arendt argues authority 
may reside in a single individual as well as in a government Organization. Authority is 
obeyed without question or hesitation, and respect for the individual or the government 
Organization is the sole grounds for obedience. 5 The greatest threat to authority, therefore, 
is contempt. 6 It cannot be a coincidence that many of the elements listed here originate 
with the recipients of authority. Authority then may be chiefly an effect. 7 We believe that 


1 Parts of this article and its main underlying structure originate from a paper read by Markus Asper at 
the Topoi Conference Knowledge (Berlin, November 2013). Certain overlaps with the published version 
of that talk (forthcoming) were unavoidable. 

2 See for example Arendt I1968I ; Bourdieu [1984! : Bauman 11987t Giddens 11996t Luxon I2013I and most 
recently Furedi 12013t Cf., however, Eschenburg 1965. For the issue of authority in the broad field of 
the study of religion see Renger jäöi'st 

3 Sennett [1993t 17; Luhmann I1988I , 75; Laden jlöiH 55-59 (“credential-normative capacity pairing” 63); 
see also Horkheimer (1972t 301-302. 

4 Arendt |i97Öt 35-56. 

5 Arendt |i97^ , 45. 

6 Arendt [197^ , 45. 

7 This is the basic premise of Lincoln I1994I although primarily limited to political discourse and advice. 
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authority is a quality or attribute that motivates external action. The famous Milgram 
experiment is an excellent demonstration of this approach to authority. 8 Someone does 
something or refrains from doing something believing that this is what a certain author¬ 
ity demands. This means that alternatives to authority would be ‘power] ‘violence’ or 
‘advantagei ‘Authority’ obviously indicates hierarchies in social relationships. 9 It can be 
assumed that those at the lower end of the social hierarchy are most affected by it and are 
most likely to experience it as a ‘social emotion! 

In defining ‘authority’ there is a strong and unfortunate temptation to resort to analo- 
gies (for example, conductors) or anecdotes instead of carefully reviewing the facts. The 
concept of authority described in the following text verges on caricature. It is Hans-Georg 
Gadamer’s recollection of the soon-acclaimed Symposium “The Problem of the Classical 
and Antiquity”, held in Naumburg in 1930 and Gadamer’s first academic Conference, 
which he attended while a junior scholar: 

The famous Conference on the classical was held in Naumburg in 1929 [should 
read 1930]. It was like a convocation for the ‘New Humanism’ presided over by 
its holy patriarch, Werner Jaeger. [...] I was amazed by Werner Jaeger’s practically 
boundless authority over the scene in Naumburg. Brilliant classicists such as Ed¬ 
uard Fraenkel or Friedländer hardly uttered a sentence without looking eagerly 
at Jaeger for some sign of approval, who himself appeared to be anything but a 
reigning despot. But the scene there perfectly matched that [i.e., the craving of 
authority]. 10 

In this example there is no exercise of power, only the possibility of the exercise of power 
projected on someone who has that capability. In other words, authority comes into 
focus as a receptive phenomenon. For an Outsider like Gadamer this seems bizarre; for 
insiders it is terrifying. Gadamer makes an ironic parallel to the dogmatic battles for 
ecclesiastical authority in late antiquity. These professional peers (Fraenkel was the same 
age as Jaeger, Friedländer six years Jaeger’s senior) engage in a performance in a ‘scene’ 
defined by hierarchy and assumption of authority. Jaeger is at the top of the hierarchy, 
but the primary function of his performance is to embody authority for the others. The 
others, in turn, create his authority by their projections. 11 The projections in this Situation 
are probably rooted in a certain local tradition, here the tradition of classical philology in 
Berlin. 12 This kind of link between authority and tradition is the topic of the next section. 


2 Authority and tradition 

Max Weber’s thought is an important source of concepts describing the relationship be¬ 
tween authority and tradition. Since authority is a central aspect of legitimate rule, Max 
Weber’s famous analysis of legitimate rule also offers insights into authority. Weber dis- 


8 Milgram I1974 For the experiment’s critical reception see Lunt [2.009! 

9 Sennett |i993| , 10-n. Authority is one of many “bond[s] between people who are unequal.” It is uncertain 
whether authority is always performative or not (for the Connection between auctoritas and performance 
in Augustan Rome see Kray, Pfeiffer, and Studer I1992J Lowrie 280-281, especially 285-286.) 

10 Gadamer [20 '4 47-48. For the correct date, see Gadamer [199 5l 

11 Performance and projection should probably be thought of as “mutually adapted” as in Gumbrecht [20 14 
212-213 or as “reciprocal” as in Berger and Luckmann 11966! 

12 On this topic see the following anecdote. Wilamowitz served for a long time as an emeritus professor 
on the Department of Classics’ council. Since age determined the voting Order in the council as in the 
Roman Senate, he was always the first polled. That in fact meant his decision was final - even though 
he held no office and there was no agreement to that effect - simply because no one dared not follow 
his vote, to the great annoyance of his successor as chair of the department (see Gelder i9~9cj including 
sources cited). 
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tinguishes three essential (‘ideal’) forms of authority found in various combinations in 
every society, and that dehne rule as ‘legitimate! In this context, ‘legitimacy’ does not 
imply rationality, rectitude or natural justice. Legitimacy here simply refers to the fact 
that these forms are accepted by both the dominant and the dominated individuals or 
groups. Weber writes about ‘legitimate rule’ that: 

Authority will be called traditional if legitimacy is claimed for it and believed in 
by virtue of the sanctity of age-old rules and powers. [...] Obedience is owed [...] 
to the person who occupies a position of authority by tradition [...]. 13 

Of course the topic here is not how obedience can be coerced by violence, but how a 
text or a textual tradition inspires belief. (In the case of ancient texts, at least three other 
important aspects of the transmission of authority must be taken into account depending 
on whether the author, the copyist or the recipient is the primary agent of authority.) Still 
it is obvious that age or the quality of being ‘age-old’ also plays an important role in 
establishing the authority of texts, and that this is especially true in ancient cultures. A 
good example is the debate in Jewish and Christian apologetics about whether Moses 
or the Greek authorities were more ancient. After discussing Democritus, Epicurus, the 
Stoics, Aristotle, the Pythagoreans, Plato and Hesiod, Philo of Alexandria concludes: “A 
very long time before (sc. those Greek philosophers) Moses, the lawgiver of the Jews, 
had said in his sacred volumes that the world was both created and indestructible.” 14 Age 
and truthfulness here are mutually dependent. In Trutb and Metbod, Gadamer discusses 
in detail the concept of authority based on tradition. 15 He counters Weber’s argument 
by claiming that authority is a form of understanding, not a form of obedience. 16 For 
Gadamer, it is the understanding that someone eise knows better: 

The true essence of authority is based [...] on the claim that it is not unreasonable, 
indeed, that it can be a command of reason itself, to assume that the insight of 
others who are superior in other matters exceeds your own judgment. To obey 
authority means to have insight that the other - and so also the other voices that 
resound from tradition and the past - can see something better than oneself. 
Everyone who searched for a way in the human Sciences as a young beginner 
knows this from experience. I myself remember how I argued with an experienced 
scholar about an academic matter, which I claimed to know with certainty. He 
abruptly instructed me in my error on this issue and when I asked him, in a very 
embittered tone, “How do you know that?” His answer was, “When you are as old 
as I, you’ll know it too.” That was the correct answer. But who would, even as a 
teacher of the natural Sciences or as a Student, take that as an answer? 17 

There can be no doubt that Gadamer’s interlocutor here is making a very simple, archaic 
and unscientific claim to authority based on age (and it was also a lack of age that was the 
cause of the young Gadamer’s astonishment at Jaeger’s authority). It is less surprising that 


13 Weber (i 978) , 226-227. 

14 Phil. aet. 7-19: yctKpoic; 6e xpöuotc; rrpÖTspou 6 ttöu ’louöodtou uopo0ETr|c; Miouarjc; yEt>r|TÖu Kat acpGap- 
xou eipri töt> KÖtrpoy eu lEpaiq ßlßAotc; (19, volume 6, p. 78 Cohn & Wendland); see Phil, quaest. in Gen. 
II 6; volume 33A, p. 198-199 Mercier (Socrates either learned from Moses or was ex rebus ipsis motus), VI 
167; volume 34B, p. 400 Mercier (philosophers learn from Moses); see Pilhofer jr99cj . 173-192; Pollmann 
I2014 169 n. 155. 

15 See also Luhmann’s brief comments at Luhmann [i 988I , 75-76. 

16 Gadamer [2014 284: “[...] authority has nothing directly to do with obedience, but rather with knowl- 
edge.” 

17 Gadamer 1993) , 39-40, (for the same Story with the name and identity of the senior scholar revealed: “my 
teacher in classical philology, Paul Friedländer” see Gadamer 11996t , 120-121). See also Luhmann [1994 
221. 
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tradition is the basis of the authority of knowledge. In that regard authority and reason 
are not at odds. 18 

We would suggest, however, that texts on their own should be considered a special 
and extreme case of tradition, and that they transmit tradition in its purest form. That 
transmission was particularly explicit in the ancient world, when papyrus books had to 
be copied every 70 years to survive. Any text that did not immediately disappear created 
a tradition. And each tradition in turn created an authority. 19 So every ancient text that 
survives today owes its existence to its individual author as well as to a great number of 
largely anonymous copyists, editors, translators and especially readers who - for whatever 
reason - valued the text highly enough to copy, translate, archive, hide or, as in the case 
of the Gospel of Peter and the other writings in the now lost Akhmim Codex (P. Cair. 
10759), choose it as a solemn burial gift. 20 At the same time the countless miraculous and 
carefully orchestrated ‘rediscoveries’ of secret old writings in the ancient world betray a 
certain mistrust of tradition and the knowledge it transmits. 21 For example, the hermetic 
texts boast of having avoided the fallible agents of transmission by surviving concealed 
until their rediscovery. 

O sacred books [...] remain forever beyond the reach of destruction and of decay, 
invisible and concealed from all [...] until the day shall come when ancient heaven 
shall bring forth beings worthy of you. 22 

This mediating structure was at bottom the Achilles heel of any tradition. Ancient reli- 
gious reform movements (for example the Marcionites or Manichaeans in the Christian 
world) were fond of attacking these weak links in the tradition, and attempting to re- 
construct the ‘original’ teachings and texts by minutely dissecting the oral and written 
transmission. In those two particular cases, the goal was to liberate the teachings of Jesus 
from the distortions inflicted on it over time. 23 

What is more surprising in the ancient Greek context is the phenomenon opposite of 
traditionality: namely, that authority could also be based on a claim of belonging to no 
tradition. Radical newness was one method of making a claim to authority in the field of 
knowledge discourse. A typical example was the historian and geographer Hecataeus: 

Hecataeus of Milet says: I write here what I consider true. For Greek accounts are 
in my view both numerous and laughable. 24 

Radical newness could be a source of authority not only in scientific, medical or technical 
discourses in the ancient world 25 but also in religious expression. 26 This phenomenon 
is found in the language of the biblical prophets, for example, or in Paul. 27 As a central 
aspect of early Christianity, the experience of newness elicited sharp polemics from pagan 
intellectuals focused on tradition. This in turn prompted a multilayered and nuanced 


18 Gadamer 11996! , 121-124 on authority and “critical freedom” See also Horkheimer gi 9724 , 299-310; and 
Arendt I1968I , 93. 

19 Gadamer koicj 276-277; see also Oesterreicher [2003t 15 on “media” 

20 On writing culture in the ancient world see Reynolds and Wilson [zo ' 3l For early Christianity in 
particular see Haines-Eitzen [2004 On the discovery of the Gospel of Peter, see most recently Foster 2007t 

21 In general on this topic: Speyer 11974 

22 Kore Kosmou 8 (Nock and Festugiere [1934 3). 

23 On Marcion see in general May, Greschat, and Meiser [2002t Moll I2014 on Manichaeism in particular 
see Hoffmann [1997t 

24 Genealogiai FGrHist 1 F 1: 'EKaxatoq MiAricrioc; cööe puBetToa- räÖE Ypoapw, ioq pot öokei aXf|0£a Eiuai- 
oi yctp 'EAAriucou Aöyot noAAol te Kai ycAoiot, coq spot cpaiuouTat, steril). 

25 D Angour |20ii[ 

26 Fane Fox [1986t 168-261. 

27 Most recently on the Old Testament: Feene I2014 On Paul: Mell 11989t Kertelge 11997t Hubbard [2004 
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defense of the church. 28 Perhaps the greatest Champion of radical newness in Christian 
teachings - as he understood them following Paul - was Marcion. 29 Convinced of the 
uniqueness of Christ’s teachings, he produced the first New Testament as a self-contained 
collection of holy texts while rejecting Jewish writings and other oral teachings of the 
Church. 30 The established church later heaped scorn and disdain on Marcion as well as 
his “alien, new God” For example, Tertullian writes: 

I am aware that in boasting of their god as ‘new’ they (i.e. the Marcionites) mean 
new in men’s knowledge of him. It is, however, this supposed newness so striking 
to common minds, as well as the natural gratification which is inherent in novelty 
that I wanted to refute it, and with it the idea of their unknown god. 31 

At the same time the idea of novitas cbristiana remained an ideological, social and - in 
particular during the reign of Constantine the Great - political challenge for the church 
in late antiquity. 32 

In the Flellenistic Roman period, the literary construction of successions validating 
the transmission of knowledge in Jewish writings offers a unique example of the interplay 
between the notions of ‘authority! Tradition! ‘knowledge’ and Text' The prosaic ‘genealo- 
gies’ in the novelistic writings of Tobit (chapter i) and Judit (chapter 8), the poetical- 
historical list of examples in the books of Jesus Sirach (chapters 44-50) and Sapientia Sa- 
lomonis (chapter 10), as well as the scholarly constructions ofsuccession in various Jewish 
Hellenistic historians and mythologists demonstrate 33 how certain bodies of knowledge 
can be transmitted, standardized and authorized by choosing to eite specific names to- 
gether with the locations and narrative traditions associated with them. 

The most significant point of reference for all the ‘genealogical’ constructions men- 
tioned above is the Torah (the Pentateuch), which as a macro-text attained the Status of a 
holy book and an important source of divine revelation in all Jewish groups no later than 
300 BC. The Torah is the ultimate authoritative text according to Jesus Sirach (chapter 
24) because it incarnates cosmic wisdom, and because as the “law of life” (chapter 17) it 
contains everything relevant to ethics and epistemology. This in turn is due to it being 
itself a gift of god, called by Jesus Sirach “the All” (in Hebrew ha-kol, in Greek tö nöcv) 
following Stoic concepts and pagan pantheistic ideas. 34 

The ‘genealogical’ assignment of Tobit and Judit to individual characters in the Torah, 
the choice of heroes from the Books of Genesis to the Second Book of Kings, and the 
aretalogical commentary on the power of wisdom (aocpia) in history from Adam to Moses 
in Sap 10 demonstrate that the key authoritative references for Jews in the Hellenistic and 
Roman period were Enoch, Abraham, Jacob/Israel and Moses. For early Judaism, these 
figures were seen as outstandingly pious, wise worshippers of the one true god who had 
received extraordinary revelation and had set down extraordinary laws and concepts. 35 
Jewish identity was defined by its link to these figures, by its reliance on them and by its 
transmission of the divine texts they left behind. 


28 Christianity as novum: Prümm I1939I On pagan criticism: Wilken [1984 defense: Fiedrowicz fcooij , espe- 
cially 219-222; Kannadav (2.004 61-64; Buell (2003! 

29 Von Harnack [1924 Moll hoicj 

30 BeDuhn I201 4 Provocative, controversial and revisionist: Vinzent [201 i| and Vinzent [2014 

31 Tert. adv. Marc. 1,9,1 (Braun IT990I ): Scio quidem, quosensu nooum deum iactitent, agnitione utique. Sedetipsam 
nouitatis cognitionem percutientem rüdes animas ipsamque naturalem nouitatis gratiositatem iiolui repercutere, et 
hinc iam de ignoto deo prouocare. 

32 Kinzig (19941 

33 Eupolemus (FGrH 723); Pseudo-Eupolemus (FGrH 724), Artapanus (FGrH 726), Cleodemus Malchus 
(FGrH 727); see Denis (197c! 

34 Sir 43:27. 

35 See Bloch |2 oii( 
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A good example is the anonymous author of the book of Tobit, who has his hero 
assert that “we are the sons of prophets” to validate his ethical instructions addressed 
to his son - and therefore to the reader. 36 This assertion is also evidence of a discourse 
in early Judaism concerning the establishment of authority as well as the fundamental 
requirements for understanding whether through revelation, inspiration, tradition or 
individual existential experience. An instance of this discourse - which may involve a 
critique of the authority of the Torah as well 37 - is the Book of Job, which was completed 
in the 3rd Century BC and which is referred to in various ways 38 by the writings cited above 
(Tob, Jdt, Sir, Sap). Even in its Greek Version which appeared in the 2nd Century BC (the 
Septuagint Job), this book gives an example of how authority, tradition and knowledge 
converge in texts. For example, the Greek Book of Job places its hero in a genealogy found 
in the first book of the Torah (see Genesis 36) and links Job with Abraham, thereby 
inscribing him in the Israelite-Jewish story of salvation. 39 The Testament of Job from 
the ist / 2nd Century AD took this tendency even farther, identifying Job’s wife 40 (who 
remained anonymous in the Hebrew and Greek Books of Job) with Dina, the daughter 
of Jacob (see Genesis 34), so that Job and his children were fully integrated into Judaism. 
From the Flebrew original’s existential paradigm of the righteous sufferer who rises from 
the mythical depths without any genealogy, 41 Job becomes a historical anomaly who 
serves as a role model but is ultimately entirely inaccessible. Historicizing a narrative 
through genealogy in this way - a phenomenon that is also found in the redaction history 
of the Torah, for example in the secondary addition of genealogies in the prehistoric 
paradigms of Genesis 1-11 - is a modern innovation from a literary-historical point of 
view and, given that genealogies are usually linked with certain cultural achievements and 
certain localized spaces, 42 also reflects a growing awareness of time and space. On the other 
hand, historicization of mythical traditions results in a reduction of their paradigmatic 
and existential content. 43 An approach that strikes a balance between these two is the 
genealogically structured example list of the righteous from Adam to Moses in Sap 10. 
Here the heroes are not named, but textual allusions to the Books of Genesis and Exodus 
allow them to be identified by readers who are familiär with those texts. This also opens 
the possibility of identifying them with the named characters. In addition, the sequences 
concerning the actions of the Jewish oocpfa personified - who is equivalent to Isis - are 
constructed in a way so that a pagan reader could in theory connect them with figures 
from their own tradition, for example Sap 10.4 with Deucalion. 

Historicization and the addition of genealogies are not associated with a loss of au¬ 
thority for the texts or traditions in question. On the contrary, it may be that the ancient 
Judaism’s authoritative texts or texts that established authority survived precisely because 
they were continually reframed from a historical point of view, and adapted to new cul¬ 
tural or religious contexts. 

Political strategies of representation also demonstrate how authority and tradition are 
closely linked. A good example here is provided by the Jewish Hellenistic Hasmonean 

36 Tob 4:12. See Macatangy |Iöiil 

37 See Witte I2013I . 81-100. 

38 The Book of Sirach also reflects this discourse, on the one hand recognizing the Torah as revealed on the 
Sinai and at the Temple of Jerusalem (two central authorities for the majority of Jewish groups in the 
Hellenistic period) as the universal law of life, but on the other hand singing the praises of the Israelite 
prophets (see Sir 48-49) and characterizing its own author as an inspired scribe and teacher of wisdom 
(see Sir 24:30-34; 38:34-39,11; 50:27-29) whose great model was the high priest Simeon II, a descendent 
of Aaron who was active at the Temple of Jerusalem. 

39 See Witte I20094 3 5 5-394. 

40 Hi 2:9. 

41 Hi i:i. 

42 On this issue see Renger and Toral-Niehoff (2014) . 

43 See Witte [2009I4 323-345. 
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dynasty’s attempts to legitimate their authority using the authority of genealogies. These 
efforts to consolidate their position provide an excellent specimen of what Max Weber 
termed a ‘traditional’ authority that relies on the authority of the rulers’ genealogical 
line, or as Jan Assmann’s succinctly described it, of an instance where “authority needs 
ancestryf 44 The First Book of Maccabees, 45 a “skillful presentation of the origin and legit- 
imacy of the dynasty’’ 46 describes how a Jewish priest named Mattathias from Modiin led 
his followers, the Maccabees, in a revolt against a law of Antiochus Epiphanes 47 intended 
to prevent all Jews from practicing their religion. The entire family of the Maccabees 
joined this struggle for freedom, gaining high acceptance and great authority among the 
Jewish population (which can still be seen in modern Jewish society today) 48 because 
their successes proved that god was on their side. 49 When the power of the Seleucids was 
finally broken, the people designated the Maccabees as their high priests and ethnarchs. 50 
This method of legitimizing permanent political offices 51 using an extraordinarily heroic 
achievement thought to reflect god’s will features in the Jewish tradition in the 4th Book 
of Moses as well: 

And the Lord spake unto Moses, saying, Phinehas, the son of Eleazar, the son of 
Aaron the priest, hath turned my wrath away from the children of Israel, while he 
was zealous for my sake among them And he shall have it, and his seed 

after him, even the covenant of an everlasting priesthood [...]. 52 

But the (collective) divine heroic achievement of the family of the Maccabees was not 
the only source of legitimacy required to ensure their rule for more than a Century in 
Judea. They also used a genealogical construction to connect themselves to the legitimate 
priest families that were allowed to hold the office of high priest. This was apparently 
quite important, because it is emphasized in the Second Book of Samuel 7:16 and in 
the First Book of Chronicles 17:14 that the kingdom of the Jews is primarily linked to 
David and his descendants, and that the priesthood must remain with the Zadokites. 53 
That demonstrates as well that the idea was deeply embedded in Jewish consciousness. 54 
This is also why Matthathias in his testament urges his sons to consider themselves in 
a line of ancestors including David, Phinehas, Joshua and so on, as well as to measure 
themselves against those figures’ achievements. 55 But the Maccabees did not attempt to 
claim a direct genealogical connection with King David. 56 Instead, the First Book of the 


44 He also describes this as the retrospective side of the phenomenon of authority: Assmann hccsl 71. 

45 The First and Second Books of the Maccabees however contain difFering accounts. For example, in the 
Second Book the establishment of the dynasty of the Maccabees is not made explicit because it ends with 
Judas Maccabee. Goldstein 11989! 294 therefore sees the Book as contrasting with the First Book. This 
position has since been disputed, see for example Eckhardt {2009! 

46 Sievers 1199c! 36. 

47 1 Macc 1:41-42. 

48 A great example: the various Jewish sporting associations in Israel as well as in the diaspora that use 
‘Maccabee’ in their names. For instance, the Jewish sporting association in Germany is called Makkabi 
Deutschland e.V. and the largest sporting association in Israel is called Maccabi Tel Aviv. 

49 See for example 1 Macc 5:62. See also Wilker (zoTTj , 235. 

50 1 Macc 14:41-49. 

51 Not all scholars understand this passage as trying to establish a dynasty, see for example Sievers |i 990! 
127 and Baltrusch |200il 168. Among those who believe the passage does establish a dynasty, see Eckhardt 
I2.ÖÖ9I 2 9-30 (n. 33). 

52 Num 25:10-13. 

53 2 Sam 15:24-37 and 1 Kg 2:26. 

54 For the relevance of this biblical concept in the Hellenistic period and a discussion of these passages see 
for instance Wagner 12005! 

55 1 Macc 2:50-61. 

56 See also Eckhardt I2009! 29. 
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Maccabees and Flavius Josephus 57 emphasize that Mattathias came from the family of 
Joarib, an old priest family named in Chronicles as one of the families chosen by lot 
to hold the priesthood since Aaron. 58 Scholars take genealogical justification to be so 
essential that Morton Smith, for example, has argued that later Hasmoneans may have 
added the passage themselves 59 in order to adorn the legitimation of their authority with 
yet an additional dimension. Since the Maccabees at that time did not belong to the most 
influential priest family in Judea, the Zadokites, they attempted to adequately legitimate 
their authority by claiming a genealogical link with another biblical family of priests. 
In this way they linked themselves to the collective, personal authority of a family, but 
also to the Holy Scripture that codified this link. It is also quite easy to trace the origins 
of the Maccabees’ genealogical construction in the Jewish tradition. For example, in the 
First Book of the Maccabees there is a letter from Jonathan, Simeon’s elder brother, to 
the Spartans, as well as a letter in response. Here the Jews and the Spartans create a 
genealogical bridge between Greece and Judea, emphasizing that the Spartans and the 
Jews are blood relatives because they share a common ancestor, Abraham. 60 With these 
constructed types of politically relevant genealogies, authority remains personal, i.e. at- 
tributed to individuals. It has, however, also collective aspects, that move towards the 
abstract and therefore the non-personal. 


3 Authority and textual knowledge 

Our chief focus is on authority as it interacts with ‘textual knowledge! We use the term 
‘textual knowledge’ as a convenient way to avoid terms such as ‘theory’ and ‘science’ which 
always come with some anachronistic baggage. Textual knowledge is knowledge that is 
conveyed explicitly in texts or could, at least, be entirely conveyed textually (for example, 
the history of the Persian Wars in contrast with competent tango dance, or an introduction 
to conic sections in contrast with ship building). 61 

Where comes authority into play in this area of knowledge? Luhmann summed it up 
in a one-liner: “Those with knowledge have authority!’ 62 This, however, requires further 
explanation. The process of conveying knowledge is based on asymmetries. This means 
that in a variety of ways the dynamic relationship between author and recipient is de- 
termined by asymmetries in knowledge that connects the two. In a certain sense, the 
social relation of author to recipient is similar to that of teacher or scholar to pupil. The 
pupil requires guidance and support from the teacher to gain expertise. At the same time, 
developing the pupil’s potential opens the possibility that he or she will make innova¬ 
tive, productive contributions to the very same tradition, become a source of knowledge 
themselves and eventually achieve major successes. Similarly, a recipient who interprets 
a text creatively may escape the asymmetry of the relationship. As with the teacher-pupil 
relationship however, initially this is not the case. Just as power or powerlessness may 
define participants in social interactions, knowledge and the lack of knowledge determine 
the relationship between the authors of knowledge texts and their recipients - even on the 
level of motivation. Those with knowledge clearly have the authority, and the recipient 


57 i Macc 2:i and los. ant. lud. 12:265. 

58 1 Chr 24:7. See however Neh 10: 3-9 and 11:10. The older list differs in its presentation of the Order and 
importance of the families. 

59 Smith [199^ , 323. 

60 1 Macc 12:21. See also Bickerman [i988| , 184-185. 

61 It would be particularly interesting to apply the three forms of authority identified by the writer Jean 
Starobinski (Starobinski I1995I ) to scientific literature. 

Luhmann 11994 149; more specifically 346. Zschocke [20i2 ,13-19 gives a short overview of authority and 
science. 
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is at the shorter end both in terms of knowledge and authority. Actions initiated or 
prevented by social authority are mirrored in the area of textual knowledge by changes in 
epistemological conditions. In the area of textual knowledge under consideration here, 
the equivalent would be whether people voluntarily ‘believe’ or trust an author. By ‘vol- 
untarily’ we mean without any formal proofs, evidence and so on. A major part of all 
written transfers of knowledge depend on this sort of trust if only to allow brevity in 
communication. 63 

We have all had the experience of granting an authorial authority a certain level of 
blind trust. For example, we assume that a proof of Archimedes is ‘correct’ because we 
lack the patience to go through it in detail (although of course that is exactly what we 
should do). Or if an author we know and admire for their previous work makes a claim, 
we tend to believe without careful consideration that the author can or at least could in 
principle substantiate that claim. We are less likely to blindly trust the claims of an author 
we do not know, or one we believe has no authority. 64 

In the Summa from the middle ages, a quote from an authority - i.e. auctoritas in the 
technical sense - is often used to open, structure or, above all, conclude the articulus of a 
quaestio. Flere is an example from Thomas Aquinas: 

But an action is not absolutely good unless it is good in all those ways, since 
“any single defect causes evil, while good is caused only by an integral cause” as 
Dionysius [Areopagita] says. 65 

This is a similar phenomenon to the one observed above: texts that have proved to be 
correct in a large number of cases are now granted the authority to settle an issue. 

A particularly intriguing indicator of textual authority is forgery. There were an enor- 
mous number of texts circulating in the ancient world written in the names of the great 
philosophers, writers, scientists and physicians entirely without their Cooperation or as- 
sent. This was true after the deaths of these authors, but also to their great annoyance 
and indignation even while they were still alive. In a famous autobiographical passage 
in Galen, the physician-philosopher is both outraged and amused by the discovery and 
exposure of a forgery written in his name that was on sale at the local book market in 
Rome. 66 Yet behind his obvious indignation the passage also betrays a certain pride on 
Galen’s part. This seems entirely understandable given the assessment of the late antique 
Neoplatonist David in the prologue to his commentary on Porphyry’s Isagoge. There David 
remarks that those who were undistinguished and worthless but wanted their texts to be 
read would write under the name of an ancient and respected author, hoping that the 
forged author’s reputation would improve their work’s reception. 67 

The rampant, Creative, and unabashed phenomenon of literary forgeries in antiquity 
remains a largely unexamined subject, even though the Christian revolution is inconceiv- 
able without it. 68 However, forgery’s greatest triumphs came not in those cases when its 
products found acceptance as Holy Scripture, but rather when a work written under the 
name of a great author succeeded in escaping the fanaticism and destructiveness of adverse 
circumstances. This was the case, for example, when the writings of the Origenist Evagrius 


63 Gadamer |i 9p6| , 121. 

64 See Aristot. top. I 1, 100 b 21-23;see a l so Hamblin 11974 43- 

65 Thom. Aq. surrt, theol. II, qu. 18, art. 4: Non tarnen est actio bona simpliciter, nisi omnes bonitates concnrrant, quia 
quilibet singularis defectus causat malum, bonam autem causatur ex integra causa, nt Dionysis dicit. For Thomas 
Aquinas’ reference see Ps.-Dion. Areop. div. nom. IV, 30. 

66 Gal. libr. prop. (xix, 8-9 Kühn). 

67 Dav. in Porpb. Isag. pr. 1 p. 81,31-82,4 Busse (cited by Speyer I1971I , 132). For the Armenian version see 
Muradyan {2013! , 60. 

68 Speyer I1971I and most recently Baum fcooifc Ehrman [20 ' 3l 
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Ponticus were copied under the name of Nilus of Ancyra, 69 or when ancient statues and 
reliefs of a pagan character were later artfully attributed to great sculptors of the classical 
period. 70 This all suggests that vague discussions of authority as a social phenomenon - 
in particular in the context of knowledge - are far from adequate. 


4 Representation and mediality of authority 

When we turn our attention to agents of textual knowledge, it is clear that frequently they 
strive to embed their authority in some way in the text. This is because the performance 
of the asymmetry described above is a fundamental goal of their work. 71 

Social relationships that at any place or time immediately establish authority (or the 
lack thereof) in daily life are of course completely hidden in a text (aside from the fact of 
the very existence of that text). The author/text must somehow convey these relationships 
(for example with symbols), invent Surrogates or come up with some other device. 72 A 
stone pillar with an inscription, or a leaf of papyrus covered in writing, by themselves did 
in fact possess a kind of medial authority - an authority that in ancient societies certainly 
could be quite significant (good examples are monumental Mesopotamian and Greek 
law inscriptions, or Attic tribute inscriptions). Monumentality, writing and authority are 
closely linked here. However, at least with some forms of written record, the personal 
dimension of the authority is completely or partially lost. From this point of view, then, 
the text has no inherent authority. Once separated from its author and its original context, 
its Status is at risk. 73 These kinds of materials on their own contain or evoke no social 
relationships in the sense of a social relationship to the author that could evoke ‘social 
emotions’ in their potential readers. That means that knowledge texts must imitate or 
substitute the structures, symbols and situations of real authority in some way. This could 
also be called the authorization of texts (i.e. the granting of authority to texts) by their own 
authors. In effect, authors must devise methods to convey authority or to manufacture it. 
What are these methods? To put it differently: how can authority be embedded in a text? 74 


4.1 Personality (‘personal authorization’) 

The notion of ‘personality’ here refers to all aspects that facilitate the real or fictional 
ascription of texts to persons or personae of authors. These aspects ränge from indications 
of location to actual descriptions of the author. 


4,1,1 Authorizing texts by association with location 

One method available to authors for authorizing texts is construction of authority by 

association with location. An excellent example is Conon of Bidana’s martyrium. 75 The 

martyrium is firmly linked to the landscape of Isauria and in particular to the city of 

69 Guillaumont 12.009) , 84-88. 

70 Squire iioi ^ 

71 For an insightful discussion of modern scientific literature and collectivity see Eberle I1995I , 85. 

72 See Malinar [20i2j 126. 

73 Plato’s critique of writing ( Phdr : 275 D 5 - E 5; see in general Kulimann I1991I ) focuses on the implicit 
erosion of authority through circulation. 

74 Kray, Pfeiffer, and Studer ji 992) , 15-16 seem to believe that authorization (they refer to “autorisation”) of 
media is always fiction. That, however, depends on the concept of authority. We assume in what follows 
that there are texts with non-fictional authority. 

75 Here we follow the text of Trautmann and Klostermann I1934 (= BHG 2077). The text was probably 
written at the end of the 4th Century AD. A new edition of this text is being prepared by Philipp Pilhofer. 
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Isaura by the inclusion of a variety of local details and allusions. These mechanisms of 
authorization apparently worked so well that at the end of the 5th Century, Conon was 
mentioned as a saint of the city of Isaura in a legal text. 76 

The association with the location is even evident in the saint’s name. There is perhaps 
no other region where the otherwise not particularly populär name Conon is so common. 
Even the names of his adversaries are certainly not Greco-Roman, they are indigenous 
ancient Luwian names (Cottis, Couttonios). 77 In addition the text is full of references 
to locations, even though aside from a single exception (Iconium) the entire action is 
limited to an extremely small geographical area. The mountain ränge that defines the 
region is referred to by name several times (the Tauros), as is the nearby city Isaura and 
some additional villages in the region the location of which has yet to be identified. 
Specific names for other landmarks whose locations also remain unknown (a mountain, 
a spring, two caves) appear as well. In addition, according to the martyrium Conon knew 
his mountainous region better than the others that lived there. 

The martyrium begins after Paul has arrived in Isauria and decided not to spread the 
gospel there. Conon, however, a native of the region, was proselytizing there. As the 
text emphasizes at two points, he was able to do this because he could speak the local 
language. As many other inhabitants of the mountainous Isaurian area probably were, 
he was “a beginner and coarse in the Greek language.” 78 In other words, special language 
skills were required to communicate with the local population. Since this martyrium text 
contains countless allusions to Paul’s missionary journeys contained in the Acts of the 
Apostles, the reference to Conon’s language skills should be read in the context of Apg 
14:11: Conon in these regions is more effective than Paul because aside from his excellent 
knowledge of the region he speaks the local language! The martyrium ends with the trial 
conducted by the governor Magnos against Conon. As is common in martyr literature, 
after an interrogation in the course of which Conon refuses to abandon his Christian 
faith, he is tortured. But in contrast to other examples of the genre, here he does not die 
after long sufferings in the arena, nor is he saved by a miracle. Instead the Isaurians take 
up arms and rush to Conon’s defense. They overthrow the governor, Conon returns with 
them and then dies peacefully some years later at an old age. A violent liberation of this 
sort is an extremely unusual feature of the narrative. In Isauria, however, it suited the 
local Situation well. The Isaurians were as famous for their protracted armed rebellions 
as well as for being audacious soldiers of Constantinople. A large portion of the recent 
scholarship on the Isaurians is devoted to this phenomenon, referring for example to 
“barbarian citizens” or “a limes with the Isaurians in the middle of the Roman Empire” 79 
The episode therefore is making an allusion to this people’s reputation in war; in any 
other region an armed intervention of this sort would be implausible. So the text gains 
authority by displaying knowledge of the region’s history of armed uprisings against the 
Roman state authorities. After Conon performed his most wondrous act but was still 
alive, the martyrium describes a nighttime torchlight procession where a certain slogan 
was shouted by the participants. The author comments: “They still shout the slogan today 
when they gather on that glorious day to commemorate holy Conon.” 80 The torchlight 
procession visiting the most important stations of the martyrium is also still a part of 
the celebration ‘today! Clive Foss writes: “This is one of the most vivid descriptions of 


76 In the law CJ I 3, 35 § 3, where it is mentioned that Isaura had been granted municipal laws, and that 
even npöc; tippt) Kat Oepanelau xoü KaAAmiKOu päptupoc; Köucuuoq. 

77 Concerning their origins see Houwink ten Cate |i961[ , 150-153. 

78 Trautmann and Klostermann I1934I 317 Z. 19-20. 

79 For example Feld {2004 Lenski 11999k Shaw [1994 

80 Trautmann and Klostermann |i9 34], 306 Z. 16-21. 
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pilgrimage in any source” 81 - and it is no coincidence that this description is firmly 
linked with the locations mentioned. The recipients of the text in the region of Isauria 
would certainly have been well aware of the procession. This means that the text claims 
authority primarily through a strong connection with place and precise knowledge of 
local conditions. This method of constructing authority by association with location is 
in fact quite common, particularly in martyr literature, as for example Pionios of Smyrna 
and Thecla of Seleucia ad Calycadnum clearly indicate. But at the same time, the strong 
connection of Conon’s text to certain places makes it less appropriate for cross-regional 
(for example liturgical) use. In later versions this shortcoming was remedied by simply 
reducing the level of Connections to places, for example by removing regional references. 
This, however, fundamentally changed the way in which authority was constructed in 
the text. By that time, writings about Conon belonged to what is referred to above as the 
‘age-old) and could rely on that for their authority instead. 


4.1.2 Imitation 

There is a group of strategies that involve the imitatioti of authorial authority. Here authors 
seek to make themselves as present as possible in the text as a figure of authority. A 
similar imitative strategy is to present the entire text as a speech delivered in the first 
person, anchoring the text in a real context and securely linking these two features (i.e., 
in a textually explicit way) with each other. This approach appears regularly in early 
Greek scientific literature. An example is the opening of Empedocles’ text On nature : 
“Listen well, Pausanias, son of wise Anchites!” 82 The text is of course fragmentary, so 
it is uncertain whether the author identified himself before or after this passage. But 
for any other recipient except Pausanias, i.e., a normal recipient, the processes produced 
by the text to establish its authority are indeed quite complex. Presumably they include 
a process of identification regarding the role of accepting authoritative knowledge in 
order to obtain that knowledge. Another example from approximately the same period 
provides a clearer illustration of these processes. Here is the opening of the philosopher 
and physician Alcmaeon of Croton’s text: “Alcmaeon of Croton, son of Peirithous, said 
the following to Brotinus and Leon and Bathyllus.” 83 This text opening became common 
relatively early in the history of Greek scientific literature, and has among its origins the 
formula used by Persian kings in letters to transmit their authority. 84 That means there 
is a sort of proud presumption in using this type of opening sentence. This is therefore 
an excellent example of how authority can be embedded in scientific texts, and of which 
forms of authority they adopt: they transform symbolic forms of political power. 85 An¬ 
other example, this time culled from Christian late antiquity, are the so-called canonical 
letters and papal decretales, normative written answers that were composed by bishops in 
response to concrete demands (of a canonical or disciplinary nature), and that were based 
on imperial rescripts. 86 In modern scientific literature, paratexts such as blurbs or lists 
of contributors may serve the same function, particularly in the case of dust covers that 
boast the names of distinguished academics who hold positions at famous institutions or 
have won coveted prizes. They also serve a similar function to ancient author portraits 
found at the front of special editions, as for example with the biography of Virgil found 


81 Foss |ioo 4 135-136. 

82 Empedocles Fr. 31 B 1 Diels 8c Kranz: nauomua, cm 6e kAüGi, öaicpponoc; ÄyxFteio ule. 

83 Alcmaeon Fr. 24 B 1 Diels 8c Kranz: ÄÄKpoacon KpoTconir|Tr|c; Td6e eAe?;e nsiplBou uiöc; Bpox(uu) Kai 
Asoim Kai BaGöAAco. 

84 For an overview see Asper kooybl , 80 with n. 75. 

85 See in general Bourdieu [1991t especially 222. 

86 Louth^öö^, 394-395. 
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in ancient and later editions of his work, or the portrait of the evangelist Mark in the 
Rossano Codex. 87 

But that is just the beginning. The personal in scientific and scholarly texts - that is, 
the personal authorization of textual knowledge - appears in many other forms. Many 
ancient scientific authors address their readers in what could be called a depersonalized 
first person. This first person ‘I’ is always grander and more paradigmatic than the concrete 
person of the author. In other words, it is a persona that can be thought of as defining 
the roles of the scientist. 88 And since there are so many possible roles (the observer, 
the critic of predecessors, the theoretician, the grand arranger of knowledge, etc.), this 
form of constructing personality is extremely flexible. There are many examples of this 
phenomenon in the physician and philosopher Galen. 

In this kind of discourse the author typically does not employ a proper name. A par- 
ticular recipient is implied or not implied depending on whether a particular Statement 
prompts identification or evokes individuality. For example, the texts of Aristotle feature a 
much milder form of this kind of personalization. His first person T is almost exclusively 
reserved for the authorial function of establishing a definition. Otherwise an inclusive 
‘we’ dominates the texts, referring to everything from the peripatetic school to the entire 
human race. Modern studies of the ‘professorial voice) for example, have identified similar 
phenomena. 89 From among the many available, we choose an example from the Poetics: 

We enjoy looking at accurate likenesses of things which are themselves painful to 

see, ugly beasts, for instance, and corpses. 90 

Who is the ‘we’ here? Clearly this is simply a rhetorical device inviting inclusion. 91 

Personal authority of course encourages exaggeration and as a result fictionalization. 
Many Greek scientific texts fictionalize their author, or fabricate an exclusive Situation 
for the transfer of knowledge or its addressees. Similarly, in the personal accounts of seers 
and prophets a depersonalized T offen appears. The narrative ‘I’ in ancient descriptions of 
visions and sounds (“I saw...” or “I heard...”) is a guarantee of the truth of the revelation (as 
an eye-witness account), but even more importantly an expression of a literary tradition. 
In personal accounts of revelation there is always an echo of a paradigmatic past, a kind of 
past that also appears in a large number of ancient and late antique writings. The personal 
aspects of the account are eclipsed by the paradigmatic, literary topos. The individual 
seer/prophet is inconceivable without the voices of his countless predecessors. Thus, the 
‘I’ of the prophet is in reality always a plural form. This effect is even more prominent 
when the target group or readership offen identifies with the prophetic ‘I’ in order to 
have an unobstructed view of the reality beyond this world. 

The Corpus Hermeticum offers a number of superb examples. In the examples above, 
the goal was to construct authority on a foundation of aspects of reality and individual 
attribution. Here the goal is to invent authoritative primal scenes of knowledge transfer. 
This authority of knowledge is based on the exclusivity of charismatic mediation. A great 
example of this are the Hermetic writings. See, e.g., the primal scene of instruction as 
constructed in the following text: The god Hermes Trismegistus writes a summary of his 
teachings to his disciple Asclepius in the form of a letter. Here is how the letter begins: 


87 On Vergil, Mart. 14, 186; on the evangelists see Friend 11927] and Friend 11929^ for an overview see 
Weitzmann |i959| , 116-127. 

88 Debru I1994 von Staden [1994 

89 Clark [lööfl 

90 Aristot. poet. 4, 1448b 10-12: a y&p aüxa Aunripüc; öpüjpeu, toütcod tac; EtKÖuac; tck; päXujTa f|Kpißa>- 
pEuac; xodpopsi) OEtopoüuTsc;, oiou 0r|p(tüt> te poptpac; ttöt> äTipoTätcou Kai usKpün). 

See Fleck I198ÖI , 157; Laden [loTä] , 65-66. 
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In your absence, my son Tat wanted to learn the nature of all things, and he 
would not allow me any delay. Since he is my son and a newcomer who only 
recently gained knowledge of these things, I feit forced to speak at length about 
each detail so it would be easy for him to follow my teachings. For you, however, 

I wanted to select only a few of the most important subjects I spoke about to him 
and write them to you in the form a brief letter, giving them more of a mystical 
interpretation.. , 92 

It is hardly possible for a knowledge text to take a more personal approach. Even if such 
extreme forms are now less acceptable, authority strategies such as these are still effective 
to an extent today, as demonstrated by the paratexts in our publications, in particular 
forewords and acknowledgements. 

These mechanisms are not limited to Western cultures. An entirely different tradition 
also demonstrates that authority in scientific texts can be constructed by means of (fic- 
tional) personalization. Across practically the entire imperial period, the most important 
technique of authorization for Chinese medical texts was through personal attribution or 
personal attributes. Starting in the Han dynasty, classical medical texts were attributed the 
mythical cultural heroes Huangdi Hitr, the Yellow Thearch, and Shennong #H, the Divine 
Farmer. The Huangdi neijing jScYfl^l (the Inner Classic of tbe Yellow Thearch) even embeds 
the transmission of knowledge in a fictional dialogue between Huangdi and his advisors. 
Authors of this period were well aware of this device of authorization. For example, the 
Huainanzi (the Masters of Huainan, 2nd Century BC) notes: 

The common people honor the ancient and hold the new in low esteem. That 
is why people who practice the Dao will only add their [own] explanations after 
they have based their writings on Huangdi and Shennong. 93 

Later texts such as the Xianshou lishangxuduan mifang { ii|(the SecretRecipes of 
the hnmortals for Treating Wounds and Fractures, around 846) also claim the charismatic au¬ 
thority of a supernatural ‘sponsor! These works were offen embellished with a miraculous 
transmission narrative: 

These recipes go back to the Huichang era of the Tang dynasty. At that time there 
was a monk who lived in a grass hut in a village near Yichun. He looked ancient, 
and he was 145 years old. [...] Among the village people there was an old man 
named Peng who frequently visited his hut. [...] One day Peng’s son climbed up 
a tree to cut off some twigs and feil out of carelessness. He broke his neck and his 
upper arm, and groaned constantly in pain. [...] The Daoist ordered [the father] 
to buy several medicinal drugs, and he personally prepared a cake from them. 

The pain immediately disappeared, and after a few days it was as if nothing had 
ever happened to him. People realized that this Daoist was capable of practicing 
medicine, and many called upon him [for treatment]. The Daoist soon grew tired 
of them and therefore taught [Mr.] Peng his recipes. He made Peng prepare [the 
medications] himself, but also had him swear that he would not shamelessly accept 
gifts, nor carelessly seil [the recipes], nor pass them on to the wrong people. 94 

What we find here is not only a reference to the extraordinary skills of the ‘sponsor] but the 
writer of these lines is also placing himself in the tradition of the immortal. That in turn 
means that he belongs to the select circle of ‘right people’ who are worthy of receiving 

92 Corpus Hermeticum 14.1 (Nock and Festugiere |i94st 222). See Luhmann 11990t , 628 on this style of 
authority. 

93 |Liu 1999I juan 19, p. 479.. 

94 Xianshou lishang xuduan mifang, cited in |Anonym 2004I juan 6, 177-178. 
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the recipes. References to the author’s own moral rectitude as a strategy for establishing 
authority also feature in the countless complaints of medical authors about their deceitful, 
incompetent colleagues. For instance, Xiao Jing Mä in his categorization of doctors in 
the Xuan Qijiu zbeng lun IfitJ^iüEM (the On tbe Rescue of Orthodoxy tbrougb [the Teachings 
of] tbe Yellow Thearcb and Qi Bo, 1644) writes: 

Xu Wenbo, Qian Zhongyang and Yang Shiying all made it their mission to help 
people without expecting fame or fortune. [...] These men devoted themselves 
with all their hearts to acting with sincerity and kindness. [...] There are [however 
also] those unskilled workers, those common handymen. They have not studied 
the classic books or the pulse principles. Regardless of how serious or minor the 
illness may be, they are always quick to prescribe medicinal preparations. They 
cause people’s deaths, they turn over and slander the orthodox way it. They bear 
evil on their shoulders without ever repenting. I have seen that there are people 
like that! 95 

In books such as the Chuan jia mi bao fang (Secret and Valuable Recipes Handed 

Down in the Family, 1085) the authors rely instead on a family-centered personal form of 
authorization. They place themselves in a long family lineage of doctors, suggesting they 
have exclusive access to inherited recipes and living up to the common notion that the 
quality of medical practice could be assessed by the number of medical ancestors. 96 They 
also present themselves as the devoted students of their physician fathers, indicating that 
they conform to the Confucian ideal of filial piety so highly prized in society. 

In the areas discussed briefly so far, we demonstrated how medial authority functioned 
as an imitation of personal, i.e. social, authority. There is, however, an entirely different, 
almost opposite way as well, which brings us to our next topic, compensation. 


4.2 Non-personality (‘non-personal authorization’): Compensation 

There are forms of authority in texts that have nothing to do with people, real or fictional. 
The authority of these texts is in that sense non-personal. One could also describe this 
phenomenon as the compensational extension of text-specific strategies of authority. One 
example is the use of a particular terminology assigned to a group or a tradition. Astrolog- 
ical texts from late antiquity, for instance, are well known for their fondness for inventing 
terminology. Ancient magical texts and their Technical’ jargon (for example the voces 
magicae) provide a similar case. 97 A certain terminology can also be the mark of a particular 
school of thought or religious group. This is, e.g., the case with Neoplatonism, the Sethian 
Gnostics, 98 or the Manicheans", whose writings are even identified by modern scholars 
by their theological-mythological nomenclature. 

Here the Classification of the text type is particularly significant. For example, a mod¬ 
ern scientific paper usually follows the IMRAD structure. 100 Regardless of its functional 
advantages and independent of content, this structure validates the paper as ‘scientific! 
The structure or features of a text type therefore grant and imply an institutional context 
- in this case peer review, the System of scientific Journals, and professional Science in 


95 [Xiao 1983I juan 6, p. 513-516. 

96 The saying from the Li ji (Book ofRites) “if a doctor is not a third generation physician, do not take 
his drugs” (yi bu san shi bu fu qi yao Bf/FHtttTMÄil) was transmitted and discussed until the late 
imperial period, for instance in [Xiao 1983] , juan 6. For a discussion see Chao [2009t 26-44. 

97 Graf |i 994 

98 Turner [200 f Williams (2005! Brakke horcl 

99 Van Lindt [i994 In particular on the writings from Kellis: Gardner, Alcock, and Fun [< [19991 , 74. 

100 See Sollaci and Pereira [2ÖÖ4J Day 11989! 
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general. It is striking how formally determined text types in today’s Science tend to hide 
th e. persona of the author. 101 Similarly, text structures producing persuasion and author- 
ity can be easily identified in a ränge of ancient literary genres. The typical narrative 
construction of an encomium, for example, integrates it into a traditional literary genre 
for the recipients. That in turn gives the text the authority of a genre in which all the 
classical examples harmoniously cohere. Esoteric texts from late antiquity also exploited 
this function of genre. For example the Cologne Mani-Codex (CMC), a biography of 
the Christian prophet Mani, cites five Apocalypses in a repetitive narrative sequence. 102 
Whether pseudepigraphical or literary forgeries, the revelation writings in the CMC use 
a certain narrative framework to authenticate the truth of the revelation(s) it contains. 
The implicit premise is that the plot scheme of a divine revelation always has the same 
basic outline. The Apocalypses cited by the CMC therefore derive their authority from 
this repeated plot pattern. 

But compensational non-personlity has even wider applications. In Greek literature it 
appears in a variety of forms. An excellent example is the methodical presentation of early 
legal codes in Greece as collective Statements . 103 In these cases, monumentalization is already 
an aspectof how authority is established through non-personality. 104 But the best example 
of non-personality and compensation is provided by theoretical mathematics, of which 
the major texts by Euclid or Archimedes are the best known. But here we would like to eite 
two examples from texts that precede these. The first is taken from Elippocrates of Chios 
(around 420 BC), whose text on the quadrature of lunes is preserved in various stages in 
Simplicius’ commentary on Aristotle’s Pbysics. As so often in cases of transmission, the 
accuracy of the text is debatable, 105 but the following short excerpt is very probably a 
quote from Elippocrates’ original writings: 

Let AB be the diameter of a circle and K its center. And let CD bisect BK at right 
angles, etc. 106 

The context (the topic is the conversion of geometric areas limited by arcs (called lunes) 
into triangles with equal areas) is not our concern here. Instead we would like to eite a 
second pre-Euclidean text, a mathematical proof of a dynamic form of the law of the lever 
from the pseudo-Aristotelian Mecbanics (around 320 BC). This is a mathematical intrusion 
in a text about the use of levers: 

That in the case of radii describing the circles from a fixed center the lesser radius 
has a greater non-natural component of his motion than the greater one is obvious 
from the following considerations. Let there be a circle BTAE and another smaller 
one inside it XNMS described about the same center A. And let the diameters be 
drawn, the larger circle TA and BE, and in the smaller circle MX and NE, etc. 107 

Eiere again we have excerpted only a short passage, and again our interest is not in the 
content but in the construction of authority in the text. This kind of discourse is typical 


101 Oesterreicher [2.004 , 14-15 treats such text features as ‘formal authoritiesl 

102 CMC 48-60. Reeves [1994 

103 Asper EöÖ7äj especially 174-175. 

104 For laws as models for the discussion of authority since Kant: see Laden I2012I , 53-54. 

105 Netz koojl . 

106 Ecrrtj kükAoc; oü ötapsxpoc; stp'fi AB, Ksuxpou 6 e aöxoü Ecp'th K- Kat f) peu etp‘fi TA 6(xa te Kat npöc; 
opOaq TspuETio xpu stp'f) BK. Text from Becker |i 9 ^ 6j , 418-419. 

107 Aristot. mech. 1, 849a 19-25: cm 6 e pEtifou xö napa tpuaxu KtuEtxat f| eAdxxtou xpq pEtffouoc; xüu ek 
xoü Ksuxpou ypatpouaxüt) xoix; kükAouc;, ek xcöuöe 6fjAou. ectxco kükAoc; stp' ou BFAE, Kai aAAoc; ev 
xoüxto eAöxxcuu, Etp' ou XNME, iiEpi xö aüxö KEitxpou xö A- Kat £Kß£ßAf|a0tuoat) ai ötäpsxpoi, eu pött 
xä) psydAcp, Etp' töu TA Kat BE, eu 6e xa> EÄdxxout at MX NE-. 
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for Greek theoretical mathematics - as it is for much of modern and even Contemporary 
work in the field and of natural Science in general. 

The personal authority of the knower is delegated to a text that obscures personal 
authorship in what seems initially a paradoxical fashion. Peculiar imperative forms (even 
in the perfect passive!) describe objects that appear to be neither manipulated nor con- 
structed by the author, as if they already existed beforehand. Such texts present geometric 
entities as existing in space independently of us. We can observe them only with the 
help of diagrams to prompt our imagination, diagrams which however appear without 
authorial intervention. The text and diagrams are thus combined to produce deperson- 
alized evidence that cannot be deprived of its authority. (This suggests that we would 
do well to examine the implications of diagrams in terms of constructing authority be- 
yond the field of theoretical mathematics. There are, for example, the editorial markings 
of Alexandrian text criticism ( asteriscus , obelus, etc.) that conceal the identity of the edi- 
tor, suggesting impersonal objectivity. The concrete meaning of an ‘obelos) for example, 
might be: “Aristarchus believes this verse is not authentic.” By avoiding any individual 
attribution, however, the deletion becomes instead an objectively determined change. 
Now the ‘obelos’ means: “This verse IS not authentic.” Diagrammatic visualizations may 
be assumed to serve a similar function.) 

In this kind of literature, the personal or the authority of an author person(a) has van- 
ished or been restricted to very specific areas. It is limited to, for example, the dedication, 
or the standardized formula legö hoti (“I assert that”) in the introduction to what is called 
the diborismos or standardized proof section. 108 

Nevertheless, these texts still have authority, and even enormous one. They simply 
lack personal authority. Sociologists have told us that bureaucratic power together with 
its discourse attempts to present itself as impersonal. 109 That means that even clarity, 
objective adequacy and order can become Symbols of political authority. 110 Here we see 
how non-personality is effective in the context of knowledge as well. 

These texts demonstrate how presenting authority as objectivity results in the rhetori- 
cal elimination of the author. And as a rhetorical device, it is always effective. The author¬ 
ity of the theory or of the theoretician is a direct product of the non-personal. So tradition 
or any kind of appeal to time can never be a source of authority. On the other hand, 
features determining text-type place the texts themselves in a strong tradition - a tradition 
that here has the attributes of a discipline. But it is nevertheless not a personal tradition. 
This authority of non-personality could perhaps be understood as a generalization of per¬ 
sonal authority. It is actually quite remarkable that these two forms of textual authority, 
the personal and the non-personal one, existed side-by-side in Greek literature. 111 They 
certainly were up-shots of a differentiation of knowledge discourses, but the motivating 
factors are less clear. 


108 Asper jSööyäj , 118; Netz [1999I , 138. 

109 Sennett I1993I , 87-88. 

110 Sennett I1993I , 165 “The work of authority has a goal: to convert power into images of strength.” 

111 Malinar [2.014 137-148 recently described a similar phenomenon in ancient Indian philosophical litera¬ 
ture. 
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The Meaning of Ancient Words for ‘Earth’: An 
Exercise in Visualizing Colexification on a 
Semantic Map 


This paper aims at investigadng the polysemic patterns associated with the notion ‘soil/ 
earth’ by using the semantic map model as a methodological tool. We focus on the appli- 
cability of the model to the lexicon, since most of past research has been devoted to the 
analysis of grammadcal morphemes. The most concise result of our research is a diagram- 
madc visualizadon of the semantic spaces of twenty lexemes in nine different languages, 
mainly ancient languages belonging to the Indo-European and the Afro-Asiadc language 
families. The common semantic map for the various languages reveals that the semantic 
spaces covered by the investigated lexemes are offen quite different from one another, 
although common patterns can also be detected. Our study highlights some shortcomings 
and methodological problems of previous analyses suggesting that a possible solution to 
these problems is the control of the data in the exisdng sources of the object languages. 
Finally, drawing upon the cognitive linguisdcs literature on the various types of semantic 
change, we show that some of the senses of the individual lexemes are the result of the 
funcdon of such mechanisms as metaphor, metonymy, and generalization. 

Semantic map; polysemy; lexicography; earth; space; metonymy; metaphor. 


i Introduction 

This paper aims at investigating the polysemic patterns associated with the notion ‘soil/ 
earth’a notion that is itself not spatial but has many spatial concepts as part of its polysemy. 
By using the semantic map model as a methodological tool, our goal is to visualize the 
semantic spaces of twenty ‘soil/earth’words in nine different languages (mainly ancient). 
The open empirical questions are whether the semantic spaces covered by the investigated 
lexemes are different from one another and to what extent some commonalities can be 
detected. Interestingly, the construction of semantic maps on the basis of the data col- 


This paper reports on the results of a study conducted by members of the Topoi II research group C-i 
Deixis and Frames of Reference: Strategies of Perspectivation in Language , Text , and Image on linguistic concepts 
related to space. Topoi II research group C-i is a group of young PhD students and advanced researchers 
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Classical philology, Hittitology, Northwest Semitic studies, Nubian studies, Indo-European linguistics, general 
linguisdcs, theoretical linguistics). Since autumn 2012, C-i research fellow Thanasis Georgakopoulos has been 
organizing regulär meetings of the group to discuss linguistic literature on various topics such as spatial 
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lected, allows to check certain semantic hypotheses. In particular, the possible semantic 
connections between senses and the processes linked to these connections are discussed, 
highlighting the role of certain mechanisms in meaning extension. Since the relevant 
literature has mainly focused on the grammatical domain, the choice to test the appli- 
cability of the model to the lexical domain appears to be challenging and important. 
Finally, this paper may also fester a necessary awareness of the fallacies of polysemy and 
homonymy, not only in the case of ancient and modern lexemes in everyday life, but also 
in the scientific vocabulary (‘language’) of various academic disciplines. 

The structure of the paper is as follows. In Section [ 2 J we begin by situating our work 
relative to the monosemy vs. polysemy debate. We also present the basic principles of 
the semantic map model. Section [^jfocuses on the colexification method, which is specif- 
ically designed for lexical semantic maps, and discusses some problems that arise using 
it. Section [4] gives information about the languages that constitute the empirical basis of 
this study. Section [5] introduces the notion of‘earth’presents some methodological notes 
(e.g., the use of linguistic glossing) and describes Step by Step the process of generating a 
semantic map. In Section|6j we propose specific sources and targets of meaning extension 
and relate them to similar developments that have been acknowledged in the relevant 
literature. The final section summarizes the results and offers some concluding comments. 


2 Monosemy, polysemy, and semantic maps 
2.1 Monosemy and polysemy 

The nature of word meanings is an intriguing subject that has been the center of long- 
standing debates in both the linguistic and philosophical traditions. Our primary focus is 
on two of the major approaches to the topic, the monosemist position and the polysemist 
Position. Both accounts provide Solutions that are satisfactory for some problems and 
inadequate for others. Crucially, when monosemists and polysemists focus on the compar- 
ison between languages, the conflicting analyses by the advocates of each approach will of- 
ten lead to a dead end. Recent literature has tried to overcome this problem by employing 
the semantic map tool, which, according to its supporters, is neutral with respect to this 
distinction between monosemy and polysemy. 1 Decisions concerning whether the differ¬ 
ent meanings of a word are stored as distinct semantic entities, or whether these meanings 
can be explained in terms of a single general sense, are irrelevant for this method. The 
semantic map tool is not interested in whether, for example, the different meanings of 
English to are different conventional senses or only different uses (see Section [2^2! below). 
This methodological principle constitutes one of its comparative advantages over other 
methods, since it facilitates the cross-linguistic comparison. 


2.2 Semantic maps 

In this subsection, we give a brief overview of the basic principles of the semantic map 
method and of its further advantages. Semantic maps are a methodological tool for vi- 
sually representing the multiple senses of a linguistic unit and are particularly useful for 
cross-linguistic and diachronic studies. 2 Consider Fig.[i] the textbook example taken from 
Flaspelmath’s (2003) influential article, which exemplifies how the model works. 

Fig0 presents the dative functions typically found in the languages of the world, 
according to Flaspelmath. These functions are selected on the basis of cross-linguistic 


1 
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See, e.g., Haspelmath 
See Haspelmath 2003 
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to 


predicative 

possessor 


r 


direction 


recipient 




purpose 


V 


experiencer 




external 

possessor 


beneficiary-judicantis 


Fig. i | A semantic map of 
typical dative functions/the 
boundaries of English to (from 

Haspelmath 2 003^ 


comparison and arranged geometrically in such a way that reflects the (dis)similarity of 
functions. In the semantic map model, similarity is not an arbitrary notion, but rather 
depends on the frequency of two functions co-occurring in (the respective samples of) 
the languages. On a second level, closeness is determined on the basis of the ontological 
properties of the various functions. * 1 2 3 For example, it is more probable that functions like 
direction und purpose will be grouped together in a language, taking into account that both 
involve motion, (see Ex. 1 and 2 below), whereas functions like direction and judicantis will 
be kept apart, since the ‘literal-movement’ property is absent in judicantis (see Ex. 3). 

(Ex. 1) Mary is going to the airport. 

(Ex. 2) The lifeguard ran to the rescue of the child. 

(Ex. 3) Mir ist schlecht (me.DAT is.3SG bad ‘I feel queasy’). 

Closeness of functions is conventionally shown by spatial adjacency. The more similar the 
functions are, the closer they appear in representational space. Ideally, connecting lines 
indicate more clearly which functions are closely related and can serve as starting points 
for the establishment of possible pathways of diachronic meaning change. The curved 
closed lines around a set of connected functions indicate the boundaries of a grammatical 
morpheme in semantic space. For example, the English preposition to is confined within 
the area that includes the functions purpose, direction, recipient, and experiencer. All the other 
functions fall out of its scope and therefore are not encircled in the curved closed line 
(Hg# The iconic clustering of the various functions in contiguous areas of the map 
and the representational conventions which indicate how different words across different 
languages cut semantic space, are few of the many advantages of the method. Our choice 
to rely on this method is further justified by the following five reasons: 4 

1. Semantic-. The method is neutral with respect to the monosemy-polysemy distinc- 
tion. Decisions concerning whether the different meanings of a word are stored as 
distinct semantic entities, or whether these meanings can be explained in terms of 
a single general sense, are irrelevant for this method. 

2. Typological: This method efficiently serves the purpose of cross-linguistic compara- 
bility. Each map may posit various implicational universals. 

3. Diachronic: The map may indicate possible directions of semantic change. 5 

4. Synchronic: The semantic map can provide evidence as to which meanings Speakers 

perceive as closer or more distant. 
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5. Scientific accuracy-. The validity of a map can be challenged in light of further data; 
this ensures the falsifiability of the hypotheses made within this approach. 


3 Colexification: the method and some problems 


The semantic map model was initially created in order to describe the polysemic patterns 
of grammatical morphemes. 6 The literature has tended to neglect the lexical domain, 
primarily because content words are generally considered less interesting in linguistic 
theory than function words. Not until very recently, however, have efforts been made to 
extend the model to include lexical semantics as well. 7 This paper aims to help fill this gap 
by focusing on the applicability of the model to the lexicon. In doing so, we build upon 
the model of lexical typology developed by Francois that follows the methodological Steps 
identified by Haspelmath. 8 

A fundamental concept in the model is that of the pivot sense. A pivot is the spe¬ 
cific sense taken as the object of the study. In our case study, the pivot sense is the sense 
‘soil/earth,’which is understood here as the substance in which plants grow, its form/shape 
being irrelevant (cf. Section 5.1). A caveat should be kept in mind, however: the pivot 


sense of the described method should not be confused with the prototypical meaning of 
a lexical unit. It could be prototypical, but not necessarily. As Francois puts it: 


[T]he definition of a prototypical meaning [...] constitutes an interpretative claim 
about this word that may be challenged or falsified. On the contrary, the selection 
of a given notion as the pivot of a (universal) lexical map entails no claim at all: it 
is simply an arbitrary choice, the starting point before any lexical map may even 
begin to be drawn. 9 

For a lexical unit to be inserted in our database, it is a necessary condition that this lexical 
unit include the pivot sense - in our case ‘soil/earth’ - as part of its polysemy. Once the 
words fulfilling this criterion are collected, the next Step is to list all the other senses 
of these (and only these) words. Fran^ois’s method is dictionary-based in this respect, 
meaning that the analyst should rely on the knowledge that the lexicographer records. 
This approach has both advantages and disadvantages. On the one hand, it ensures that 
all the data is gathered using the same method. In addition, it makes possible the study 
of a larger set of languages, since an intimate knowledge of a particular language is not a 
prerequisite for this language to be included in the sample. On the other hand, one pos¬ 
sible disadvantage is that not all dictionaries are designed according to the same criteria. 
For example, they may not apply the same rules on how to distinguish among the various 
senses of a word; the lexicographer chooses which nuances to include in the dictionary 
and which of these deserve separate treatment. Some differences between senses may not 
be considered important enough to be recorded. 10 It is obvious that such an approach to 


6 


7 

8 

9 

10 


See, among others, Anderson 1986 van der Auwera and Plungian 
Haspelmath 2003 Narrog and van der Auwera 
Discovery (2010). 

Wälchli and Cysouw 


1998 


Croft 


Haspelmath 


1 997 


and the articles in the special issue of Linguistic 


See Fran cois 
Francois 
Francois 


2008 


2008 


2008 
Haspelmath 


181-182. 


2003 


Furthermore, some dictionaries have already become quite old and do not include any new attestations, 
findings, or understandings of the sense(s) of certain words. For Akkadian, for example, the earliest 
volumes of The Assyriern Dictionary of the Oriental Institute of the University of Chicago (Chicago Oriental 
Institute 1956-2010) were published in 1956 (Volume 5 G, and Volume 6 H), whereas the last volume 
was published in 2010 (Volume 20 U/W). Another problem, especially for Hittite, is the fact that some 
dictionaries are not (yet) complete. The Hittite Dictionary of the Oriental Institute of the University of Chicago 
(Chicago Oriental Institute 1980-2005 has currently published volumes only for the letters L, M, N, 
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listing senses could seriously affect the resulting map, since one lexicographer working 
on a language might make more fine-grained distinctions than another. Enabling more 
detailed distinctions could give a different picture than an approach that treats senses that 
appear to be close as having one meaning. The problem is obvious and grave: if a sense is 
not recorded in the dictionary, this does not mean that the sense does not exist. 

In trying to resolve this thorny problem, we chose to use not only dictionaries, but 
other existing sources of the object languages as well. The researcher who was respon- 
sible for ancient Egyptian, for example, classified the senses of all the text examples for 
the respective lexemes recorded in the digital text database Thesaurus Linguae Aegyptiae .' 1 
One or two convincing text examples of each of the senses for each language were cho- 
sen to be fully glossed for publication in a separate data appendix (PID: 21.11 ioi/oooo- 
0001-AE7C-1). This procedure offen revealed a set of senses that were not listed in the 
respective dictionaries. Expanding the list was not an arbitrary choice made by the analyst, 
however, but one based on a very specific methodological criterion. We considered a sense 
as distinct on the basis of cross-linguistic comparison. 12 Assuming that in a language Li 
a lexical element LEia has the senses Si (the pivot), S2, and S3, but in a language L2 a 
lexical element LE2a has the senses Si (the pivot) and S2 but not S3 (which is expressed 
by another lexical element LE2b), this would suffice to justify the choice of distinguishing 
between S2 and S3. To put it in more concrete terms, the fact that ancient Greekge lexifies 
‘soil/earth’ with ‘ground’ but not with ‘floor,’ as opposed to the German Boden (‘ground’), 
which has all three senses, is sufficient reason to treat ‘ground’ and ‘floor’ as distinct senses. 

A second fundamental concept in Fran^ois’s model is that of colexification. Eie calls 
“colexification” what is generally known as “polysemyf namely the use of words with a 
number of related meanings. 13 We prefer the term colexification over polysemy, because 
the former does not imply any claim about which meanings of a word are stored as distinct 
senses in memory. 14 Colexification is divided into two subcategories: “strict colexification” 
and “loose colexification.” In the present paper, we consider only cases of strict colexifica¬ 
tion: polysemic patterns of the very same word in synchrony. In case of ancient Greek, 
for example, we picked the form khthon and identified its various senses, e.g., ‘soil’ and 
‘country! The colexification of‘soil’ and ‘country’ can be thought of as strict colexification 
because both are senses of the same form, i.e., khthon and inflected variants. Senses that 
form part of the colexification of a related but different form, e.g., the derivational form 
khthönios (with the sense ‘under-the-earth’), 15 are not taken into consideration. Note that 
the addition of loose colexification would lead to a slightly different semantic map. We 
generally chose not to include it in our analysis. This eventually raised serious problems 
in some of the languages of our sample, however. In classical Arabic, for example, which 
is characterized by a root-and-pattern morphology System, it was difficult to always draw 


11 

12 

13 

14 

15 


P, and part of S (to sizisalla-). Another Hittite dictionary that lists many attestations is the Hetbitiscbes 
Wörterbuch (Friedrich et al. 1975-1984 , of which currently the volumes A, E, H and the first fascicles of 
I are published. Smaller complete dictionaries exist (Friedrich 1991 [1952]; Tischler 2001), as well as an 
etymological dictionary (Kloekhorst 2008 , but these generally do not list attestations. The etymological 


dictionaries of Tischler and Neumann 1977-2010 and Puhvel 1984- (also not yet completed) do list 
some attestations (Puhvel more than Tischler), but these are not intended to show the separate contexts 
in which the word occurs, but rather to give an overview of its attested forms. 


TLA 2014 
See Haspelmath 


2003 


Francois 


See Fakoff 1987 Taylor 1995 among many others. 


2008 


In a similar vein, Haspelmath uses the term multifunctionality to avoid the problem of distinguishing 
between monosemy and polysemy. 

For example, khthonioi tbeoi are ‘the gods of the netherworld.’ Note that the sense ‘underworld’ is attested 
in Akkadian, Classical Hebrew, and Hittite in our language sample. This means that ifwe had considered 
loose colexification as well, the change of the boundaries would have indicated a shared polysemy 
between all these languages. 
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a clear line between strict colexification and loose colexification, since some variations 
resemble inflection but others resemble derivation. Another tricky issue was the question 
of how far fixed collocations and/or compounds (e.g., in German) should be taken into 
account: we generally tried to disregard these. 



Language 

Language Family 

Period 

Researcher 

Ancient 

Akkadian 

East Semitic (Afro-Asiatic) 

26th c. BCE - ist c. CE 

T. Kitazumi; 

languages 

Classical 

(Central) Semitic 

7th - ioth c. CE 

L.E. van de Peut 

A. Sundermeyer 


Arabic 

(Afro-Asiatic) 




Classical 

(Central) Semitic 

i2th(?) c. BCE - 2nd c. CE 

J. Hartlieb 


Hebrew 

(Afro-Asiatic) 




Egyptian 

Afro-Asiatic 

23rd - 4th c. BCE 

D.A. Werning 


Hittite 

Anatolian (Indo-European) 

17dl - i2th c. BCE 

T. Kitazumi; 

L.E. van de Peut 


Ancient 

Indo-European 

8th - 4th c. BCE 

Th. Georgakopoulos 


Greek 




Modem 

English 

Germanic (Indo-European) 


D.A. Werning 

languages 

German 

Germanic (Indo-European) 


D.A. Werning 


French 

Romance (Indo-European) 


G. Chantrain 


Tab. 1 | List of languages studied. 


4 Language corpus 

Our corpus consists of twenty words in nine languages. See Tab.[i]lists the languages that 
constitute the empirical basis of the present study and provides information about the 
language family for each language, the relevant time span examined in each language, 16 
and the researcher who collected and analyzed the data. As can easily be seen, the sample 
has a Mediterranean bias because it consists of languages belonging to the Indo-European 
and Afro-Asiatic language families. These choices were necessary in order to overcome 
the problems arising from the dictionary method: such pragmatic problems, discussed in 


16 Although the data for some languages in our sample covers different periods of the language, it should 
be underlined that our study is by no means diachronic. Our analysis can be described as involving data 
from various synchronies. A diachronic investigation is definitely called for, especially since the semantic 
map method is particularly suitable for the inclusion of diachronic information (see Narrog 2010 which 


shows how information on paths of semantic change of grammatical morphemes is integrated into the 
map). Future research could identify probable (and improbable) directionalities of meaning extension, 
but this aspect is beyond the scope of this paper. 
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Section [3] could only be overridden if the researchers involved had good knowledge of 
the languages under investigation. In short, we sacrificed having a representative sample 
in favor of more precise analysis. After all, our study does not claim to have any universal 
validity, but can be a good starting point in this direction. 


5 Collaborative research on the semantic map for ‘soil/earth’ 

5.1 The pivot sense 

In accordance with the overall research topics of the Excellence Cluster Topoi, we wanted 
to use a semantic map to visualize the different senses of a word related to either space or 
knowledge. These senses would function as a pivot to show the similarities and differences 
between languages. 

After a preliminary exploration of four promising possible pivot senses, namely ‘place,’ 
‘earth,’‘face’and ‘to know’we chose to focus on the specific notion of‘earth,’more precisely 
the sense ‘soil/earth’ (as a substance). This was mainly a pragmatic choice: the collected 
colexified senses for ‘soil/earth’ were generally more concrete than the ones collected for 
the other three senses, and therefore more intersubjective agreement could be reached as 
to the definition of the collected senses. What’s more, the semantic space covered by the 
lexemes studied promised to shed some light on the set of metonymical and metaphorical 
relations that motivate the colexification of spatial senses such as ‘planet Earth’ ‘terres- 
trial body’ ‘ground,’ and ‘countryl as well as less or even nonspatial senses like ‘world,’ 
‘homeland’ and ‘soil/earth’ in certain lexemes. As mentioned above, we defined the pivot 
sense ‘soil/earth’ as ‘the earth material in general, irrespective of its form/shape, potentially 
focused on fertility! 


5.2 Linguistic glossing 

In order to help future readers as well as our fellow researchers to verify the senses at- 
tributed to the lexemes in different languages, we decided to present as many language 
examples with linguistic glosses as was feasible. 17 It must be mentioned, however, that the 
method of glossing used allows for a considerable number of glossing ‘variants’ and we 
did not try to force all contributors to use one specific glossing variant. Consequently, the 
analyses represented here are each the responsibility of their own individual researcher. 

The difference between the prototypical sense of a word and its other senses in specific 
contexts highlighted a methodological problem with glossing in general: whether one 
should use the prototypical sense or the contextual sense of a word to gloss it in a given 
context. The practical solution that we adopted was to recommend glossing at least those 
lexemes that we studied in this investigation with their prototypical sense (or, if there was 
no obvious prototypical sense, the first sense listed in the dictionary).This emphasized the 
difference between the prototypical meaning mentioned in the gloss and the sense of the 
lexeme conveyed by the translation of the text example. 


5.3 Collecting and evaluating senses 

Düring the distributed research, we collected the attested senses in a common table (see 
Tablej^in the appendix).The table was updated and repeatedly discussed.The researchers 


17 The reader is also referred to collaborative online wiki Glossing Ancient Languages (Werning 
also Kutscher and Werning 2014 x-xi, xxv-xxvii). 


(See 
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were asked to mark attested senses for their respective lexemes, as well as those that were al¬ 
most certainly not colexified by the lexeme. There were animated discussions concerning 
the descriptions of the observed functions/(contextual) senses. Table[2]in the appendix lists 
the recognized senses by an (almost random) number and includes a conventional label, 
the common English words and German translations for the sense, and some additional 
comments and cross-references. 

It is worth mentioning that, for various reasons, in the end we had to merge some 
senses that we had initially distinguished. For example, for the present paper we gave up 
on distinguishing between ‘soil/earth’ and more specifically ‘clay’ and ‘sediments,’ between 
‘natural ground’ and ‘surface of the earth’ (large-scale perspective), between ‘world of the 
living’ and ‘whole world’ (including underworld and heaven), and between ‘terrestrial 
body’ (not necessarily spherical) and ‘planet Earth’ (sphere). 


5.4 Generating the map 


The first Step towards a semantic map around the pivot sense ‘soil/earth’was to collect the 
attested senses for the relevant lexemes of all languages in a table (see the latest Version 
in Table [2] in the appendix). To get to a first preliminary layout of the semantic map, we 
exported the full list of attested pairs of sense\\lexeme. This list was imported as a list of 
“edges” (the positive attestation of a sense) between two “nodes” (sense and lexeme) into 
the open-source graph program Gephi . 1S A preliminary arrangement of sense nodes and 
lexeme nodes was computed by applying the Yifan Hu algorithm that is implemented in 
the program. Afterwards, however, we repeatedly rearranged this and subsequent map 
versions in order to be able to neatly encircle contingent areas for all individual lexemes. 
Where possible (i.e., while still maintaining contingent areas for all lexemes), we also tried 
to group (intuitively) related senses close to each other. Repeated rearrangements were 
necessary, since the data from the individual languages changed continually during the 
research process. For the final map (see Fig. 17 in the appendix) all the edges between the 


sense nodes and the lexeme nodes were deleted, and the lexeme nodes were replaced by 
lines encircling the attested sense nodes for each individual lexeme (Venn diagram areas). 


6 Observations 

First of all, we can see that the semantic spaces covered by the investigated lexemes are of- 
ten quite different from one another (see Fig.[i7]in the appendix).The senses colexified by 
individual lexemes include some metonymies and metaphors.On top of this,we also find 
downward shifts in the taxonomy, namely specialization of senses, or, conversely, upward 
shifts in the taxonomy, namely generalization of senses. Some of the more interesting 
observations are discussed below, with the caveat that the proposed sources and targets of 
the meaning expansions are always interpretations based on a) the closeness of the senses 
in the diagram and b) the judgments of the researcher. 


6.1 Metonymies 

In our data, metonymy is one way that a lexeme gains semantic properties. Among the 
metonymies observed is the conceptual metonymy place for inhabitants, as exempli- 
fied by the extension from (very probably) ‘world’ to ‘humankind’ and from ‘country’ to 
‘inhabitants (of a country)’ in Egyptian: 

18 https://gephi.github.io/, vo.8.2b (visited on 06/06/2016). 
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(Ex. 4: Tale of Sinuhe, pAmherst m-q = 


B, 70; 20/1961 c. BCE; from TLA 2014]) 


rs(w).wi ß pn bqln-f 

rs=wi t? =pn hqkn-f 

rejoice:PTCP=ADMiR land/earth(M) =dem:m.sg rule:REL[M].ANT-3SG.M 

‘EIow happy are the (inhabitants of) this country that he became to rule.’ 


Here a connection is established between two conceptual entities that belong to the same 
conceptual domain; this is why the relation between place and inhabitants is classified 
as metonymic. 19 That places may be understood as Containers that contain people has 
been widely acknowledged in the literature dealing with metaphors and metonymies. 20 
Note that this metonymy is not unidirectional, but that the opposite directionality is also 
possible, as is the case with many metonymies. 21 

Another evident instance of conceptual metonymy connects a substance and an ob- 
ject (consisting of that substance), as exemplified by the colexification of ‘soil/earth’ 
(substance) and ‘(natural) ground’/‘terrestrial body’ (object) in nearly every lexeme inves- 
tigated here, e.g., in the English earth, German Erde, and French terre. 

Another case of conceptual metonymy is object for an inner space of that object, 
as exemplified by the sense ‘underworld,’ e.g., in the following example from Hittite: 

(Ex. 5: The Song of Release, KBo 32.13 obv. ii 9-14, see Neu 1996,221) 

(/ IM -as=kdn d Suualiiazas=sa kattanta tankuuai 

divn.nom.sg.c=ptcl divn.nom.sg.c=conj down(wards):ADV dar k. DAT-LOC.SG.N 


takni iannir 

earth: dat-loc.sg.n g0.3PL.PRT.ACT 

‘The Storm-god and Suwaliyatt went down to the dark netherworld.’ 


6.2 Functional extensions 

We often find that one sense has an additional functional component as opposed to 
another sense. Compare, e.g., the relation between ‘(natural) ground’ and ‘plot of land’ 
to that of‘homeland/native land,’ the latter of which adds the sense ‘ownership.’ Note the 
following examples from Akkadian and French: 

(Ex. 6: MVAG 33 No. 25 VAT 9293:5, see CAD Q 119a) 
kima 15 siqil kaspim qa(q)qiri=su 

as 15 shekel.STC silver.GEN.sc.M ground.oBL.PL=3SG.POSS.M 

sa urki bitim ana nuä’im ... iddin 

rel behind house.GEN.sc.M to Anatolian.GEN.sc.M give.3sG.PRT 

‘As (the equivalent of) fifteen shekels of silver, he gave his plots of land, which (are) behind 
the house, to the Anatolian.’ 

(Ex. 7: Sandeau, Mlle. de la Seigliere, 1848, p. 76) 

« Tous ses revenus passaient en acbats de terres; [...]. » 


19 

20 
21 


See, e.g., Kövecses and Radden 1998 Werning 
See, e.g., Kövecses 


2014 


See Radden and Kövecses 


1999 
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‘He spent all his income buying land; 

In addition, the relation of ‘ground’ or ‘terrestrial body’ to ‘world’ (exemplified in the 
Akkadian qaqqaru(m )) adds the nuance of a ‘habitat,’ as does the extension to ‘city’ (in 
ancient Greekgc). 

(Ex. 8: The Epic of Gilgamesh, Gilg. VII iii 44 and VIII 3, see CAD Q 123b) 
malkü sa qaqqari unassaqu sepe-ka 

ruler.NOM.PL.M of ground.GEN.se kiss.3PL.M.PRS foot.DU=2SG.M,Poss 

‘The rulers of the earth/world kiss your feet.’ 

(Ex. 9: Euripides, The Trojan Women 867-868; 5th BCE) 


KEIVOQ 

JJ.EV 

ovv 

ÖSÖCjüKS 

ovv 

Oeoiq 

öiKr/v 

keinos 

men 

oün 

dedöke 

sün 

the 01s 

diken 

DEM.NOM.SG. M 

PTCL 

PTCL 

give:PRF-3SG 

with 

god:DAT.PL.M 

penalty :acc.sg.f 


aVTÖQ 

T£ 

Kai 

vn 

Öopi 

autös 

te 

kai 

A 

ge 

dort 

DEM.NOM.SG. M 

PTCL 

and 

earth:NOM.SG.F 

spear:DAT.sc.N 


neaoua’ 'EAAr|PiKU) 

pesoüs’ Helleniköi 

fall:PTCP.AOR.NOM.SG.F GieelcDAT.SG 

‘But he, by the gods’ will, has paid the penalty, ruined, and his city too, by the spear 
of Hellas.’ 

The extension from ‘soiP to ‘mortar/grout’ and/or ‘plaster’ adds a specific function to 
‘soil/earth,’ or rather more specifically ‘clayi 

(Ex. 10: Book of the Dead, spell no. 151, col. 393, pKairo CG 51189 = pjuja; i4th c. BCE; 
from TLA 2014) 


jr(j) 

n ~f 

bb.w 

hr 

s’.wt jmnt.(i)t 

br=f 

j r 

n-f 

bb:w 

hr 

s’w:t jmn:t:i:t 

hr-f 

makeuMP 

for=3SG.M 

hole:M.COLL 

on/at 

wall:F western:F 

face(M)-3sc.M 


r ßbt.(i)t jr(.i) 

dbl 

hr-f 

m ß 

r= j?b:t:i:t jr:i 

cbl 

hr-f 

m= ti 


to= eastern:F to:ADVz clothe:iMP-3SG.M face(M)-3SG.M with= land/earth(M) 

‘Make a hole for it in the Western wall, facing its eastern (wall) and cover its front with 
clay/plaster.’ 

Similarly, a path that leads from ‘soil’ to ‘agricultural land’ (and then metonymically to 
agriculture) is detected. This is exemplified in Ex. 11: 

(Ex. ii:2 Chronicles 26:10) 

“[King Uzziah of Judah] built [watch-]towers in the steppe and dug many wells, because 
he had a large live stock [there], also in the Shephelah-lowland and the Mishor-plateau, 
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and field farmers and wine farmers in the mountains and in the fruitful land. For he was 
loving [cultivating the] agricultural land (? a djmo h )r 

Finally, we find the extension of (very probably) ‘natural ground’to ‘pastureland’ (see Ex. 
12) and/or ‘farmland’ (see Ex. 13). 

(Ex. 12: Genesis 13:2.50 

“Abram was very rieh in flocks [...] but also Lot, who traveled with Abram, had sheep, 
cattle and tents. But the pastureland (feres) didn’t supply them for living together, because 
their property was [so] large, [that] they couldn’t live together.” 

(Ex. 13: Exodus 23:iof) 

“For six years you (Israel) may sow your farmland (feres ‘land’) and gather its income, but 
in the seventh year you shall leave it fallow and unused.” 


6.3 Metaphors 

In some attestations, we observed that a connection was established between conceptual 
entities belonging to different domains or frames. We therefore classified these as metaphor- 
ical. 22 Such a connection can be identified between the concept of‘(in the) dust’/‘(in the) 
dirt’ and the concept of ‘humiliation/abasement’ in Classical Hebrew. 

(Ex. 14: 1 Samuel 2:7^ 

“Yahweh makes poor and makes rieh, humiliates and also exalts. He raises the nobody out 
of the dirt (f opor ‘dust’), out of the dunghill he lifts up the poor.” 

We can presume that our understanding and experience of humiliation is akin to lying in 
the dirt, the bare ground. This metaphor is consistent with other orientational metaphors 
present in many languages, including the metaphorical concepts sad is down, being sub- 

JECT TO CONTROL OR POWER IS DOWN, and LESS IS DOWN . 23 

German exemplifies another case of a spatial metaphor, very likely extending the sense 
‘(natural) ground’/‘floor’ as a kind of support for the inhabitants of the world to the sense 
‘shelf board,’ the support for items to be stocked on a shelf. Note, e.g., the description of 
IKEA’s shelf “Ivar”: 

(Ex. 15: Description of a shelf, ikea.com 2014 24 ) 

Mit versetzbaren Böden; 

with transferable:DAT.PL ground:PL 

der Abstand dazwischen kann dem Bedarf angepasst werden. 

the:NOM distance there:between can the:DAT need adapted become 

‘With transferable shelf boards; the distance between them can be adapted to one’s needs.’ 


22 

23 

24 


2014 


See, e.g., Werning 

See Lakoff and Johnson 1980 Lakoff and Johnson 1999 
See http://www.ikea.com/de/de/catalog/products/S29896362/ 
[06.06.16J. 
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An old collocation in Classical Hebrew testifies to a structural metaphor that extends the 
sense ‘dust’to the ‘innumerable’amount of its basic particles. Note the following example: 


(Ex. 16: Genesis 13:16) 

“(To Abraham:) I will make your offspring very high in number (literally like the dust 
[fnpnr] of the terrestrial body [?srss]), so that [only] if someone could count the dust of 
the earth could he count your descendants, too.” 


We also find another interesting metaphor based on ‘dust’ in classical Arabic. Here ‘dust’ 
may be used in the sense ‘nothing (valuable)’: 


(Ex. 17: Lane 1997 [1863] vol. 1, 301/2) 


la-hu at-turäb 

for-3SG.M DEF -dust 

‘May he have nothing!’ 


^\j\ a] 


6.4 Generalizations 

We can observe that some senses extend to more general senses.The mechanism involved 
in this kind of extension is ‘generalization’ which refers to the semantic relationship 
between a more general sense and a more specific one. 25 A representative example from 
Akkadian is the extension of a sense denoting a limited terrestrial area (like ‘territory’) to 
an ‘area’ in general (‘area’ ‘area in the sky’ ‘open/free/black space’). 

(Ex. 18: A letter, ABL 744 r.i,see CAD Q 121 a; Neo-Assyrian) 
ina qaqqar MUL.SIPA.ZI.AN.NA ittamar 

in ground.sTC Konstellation) see.3sG.PRF.PASs 

‘(Jupiter) became visible in the area/region of Orion.’ 

(Ex. I9:ABL 17:8, see CAD Q 122b) 

kittu qaqquru ana sadäri esi 

reality.NOM.SG ground.NOM.sc.M for place_in_order.iNF.GEN few 

‘As a matter of fact, there is little room for maneuvering.’ 

Another case is the (very probable) extension of ‘(natural) ground’/‘floor’ to any ‘bot- 
tom/base’ of a Container in the German Boden 26 and to any ‘lower part’ in classical Arabic . 27 
This metaphorical extension seems to presuppose a conception of the habitat ‘world’ as a 
Container and the ‘ground’ as the ‘bottom/base’ of it. 

The linkage between the specific and the more generalized sense can be accounted for 
via such mechanisms as metaphor and metonymy (see above). 


25 

26 


See Geeraerts 2010 


DWB 1854-1971,2,210: “2) boden ist uns noch heute wesentlich der grund eines fasses, glases, bechers, 


sackesTBeutels” (“boden is basically still the bottom of a barrel, glass, mug, sack, [or] pouch for us today”); 


DWDS 2014 ‘Boden,’ 3: “das Unterste von etwT (“the lowest part of something”). 
See Lane 


1997[1863] 


27 
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6.5 Indirect evidence of Connections 

Some of the collected lexemes that colexify ‘soil/earth’ demonstrate the contextual sense 
‘humankind.’ Compare the following examples from Egyptian and Hebrew: 


(Ex. 20: Great Elymn to the Sun, Amarna, Col. 5; I4th c. BCE; from 

ß r-dr-f jr(j)-sn klt-sn 

t? r_cr-f jr-sn k?:t-sn 

land/earth(M) whole-3SG.M do:iPFV-3PL work:F-3PL 

‘(The population of) the whole world: they do their work.’ 

(Ex. 21: Genesis 9:19) 

“These three were the sons of Noah and from these all humankind {?eres) spread.” 

It is most likely no coincidence that the word meaning ‘soil/earth’ has the additional sense 
‘humankind.’ The linkage between the two senses is also evidenced by the fact that in 
some language families, the lexicon referring to earth underlies the many formations for 
designating humans. As a matter of fact, in Indo-European, 28 we have the form *d h g h m-on- 
with the meaning ‘human being,’which derives from *d h g h om- ‘earth’ (cf. Lat. humus ‘earth’ 
vs. homö ‘human being’) 29 . In our case, however, the pathway seems to be an extension from 
the sense ‘world’ to its inhabitants ‘humankind’ (for the conceptual metonymy case for 
these inhabitants, see Ex. 4, above), suggesting an indirect connection between the sense 
‘soil/earth’ and the sense ‘humankind.’ 


TLA 2014) 


7 Concluding remarks 


The goal of this paper was to investigate the polysemic patterns associated with the notion 
‘soil/earth’ by using the semantic map model as developed in Elaspelmath and Francois. 30 
Most of past research on polysemy focused on the analysis of grammatical morphemes, 
while simultaneously the lexical domain was neglected. This paper helped fill this gap by 
focusing on the applicability of the semantic map model to the lexicon. It also highlighted 
some shortcomings and methodological problems of previous analyses suggesting that a 
possible solution to these problems is the control of the data in the existing sources of the 
object languages. The most concise result of our research is a diagrammatic visualization of 
the semantic spaces of twenty words in nine different languages (Fig. 17 in the appendix). 
Elowever, already the research process was influenced by the repeated creation and evalu- 
ations of hypotheses in the form of preliminary semantic maps. These preliminary maps 
allowed to check semantic hypotheses and to identify potentially problematic input data. 
The research practice was, therefore, also a practical exercise in ‘diagrammatic reasoning.’ 
The common semantic map for the various languages revealed that the semantic spaces 
covered by the researched lexemes are often quite different from one another, although 
common patterns can also be detected. Finally, drawing upon the cognitive linguistics 
literature on the various types of semantic change, this study showed that some of the 
senses of the individual lexemes are the result of the function of such mechanisms as 
metaphor, metonymy, and generalization. 


28 

29 

30 


Especially in the branch termed “North-West Indo-European” (see Mallory and Adams 2006 74,109). 


Mallory and Adams 2006 


Haspelmath|2003| Francois 


74,120-121. 


2008 
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8 Appendix 
8.1 Tables of senses 
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8.2 Semantic maps 

8.2.1 Language specific semantic maps 



Fig. 2 | The semantic space of relevant lexemes in Akkadian. 


PLACE/LOCATION 
OPEN/FREE SPACE 


OPEN COUNTRY LOWLANDS 

COUNTRYSIDE 


cm 


BLANK SPACE STRETCH OF 
LAND/ROAD 

MATH. 

VOLUME M||H. RE gfo N 

TEI 

DIS@1CT 

AREAON 

AN ÖtfGAN 

AREA IN 
THE SKY 

A®A 

,/* 

s 

/ 

t4r®ory 


PASTUßLAND \ 


FAR®AND 

plot@l/wd 

j 


EXPECTO- 

RATION 

HOMELAsi)/ 
nativPLan IV 
V 
/: t 


INHA§g|ANTS 
(OF A (ÜUUNTRY) 

FOREIGN 

COUNTRY 


diJntr^ 




,NATURAL 
ELEMENT 
\ 

»V\ 


/ 


\ * ELECTRICAL 

\ \ EAkTH 


/fÜRAL) 
jROUND 


PHYSICAL 

MATTER 


MO&FAR/ 

GROTJT 

PLASTER RU M- E// 
DEBBiS^ 


Mh 


HUM®KIND FÄÄA 


V. / 

-- 

/ 


/ _ / UNDEfWÜORLD DEN/ $A©ET \ BOTTO/ 

, DUST / LAIR \ \ B®E 

«X 


FOUNDATION 

>M/ 


ASH , , 

/ I 

INNUMERAglLITY GRAVEj 

aVything gravey J d 

Arab./" ~ 
turab / turba 


HUMILATION/ 
A^ME 


ABASiMENT 


LOWER PARJ 

\ \ 

LÖy/ER LEGS^.7 

^^Arab. 

‘ard 


ÄTTIC 


SHELF 

BOARD 


Fig. 3 | The semantic space of relevant lexemes in classical Arabic. 









438 


Thanasis Georgakopoulos, Daniel A. Werning, et al. 


PLACE/LOCATION OPEN COUNTRY 

OPEN/FREE SPACE 
BLANK SPACE STRETCH OF 
LAND/ROAD 

MATH. 

VOLUME MATH. 

AREA 


L'ÖWLANDSX C§Y 


AREAON 
AN ÖRtAN 

AREA IN 
THE SKY 


RE@DN 

A@A 


PASTlÄLAND 
FAR®AND PI 


Egy. ß 



MORTAR/ 

GRouT 

PHYSICAL PLASTER 
MATTER 


ASH 


«!' 



UNDE^OR^D' 


DEN/ CARPET BO-GK)W 
LAIR bW 


INNUMERABILITY 

ANYTHING 


Gf@/E 


HUMIL^TION/ 


SAI^TK 
ABASlWENT 

GRAVEYARD 

Fig. 4 | The semantic space of relevant lexemes in Egyptian. 
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Fig. 5 | The semantic space of relevant lexemes in English. 
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Fig. 6 | The semantic space of relevant lexemes in French. 
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Fig. 7 | The semantic space of relevant lexemes in German. 
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Fig. 8 | The semantic space of relevant lexemes in classical Greek. 
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Fig. 9 | The semantic space of relevant lexemes in classical Hebrew. 
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PLACE/LOCATION 
OPEN/FREE SPACE 
BLANK SPACE STRETCH OF 
LAND/ROAD 


OPEN COUNTRY Ä LOWLANDS C®/ 
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Fig. 10 | The semantic space of relevant lexemes in Hittite. 
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8.2.2 Semantic maps of lexemes with the same main sense 
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Fig. 11 | The semantic space of ‘soil’ lexemes. 
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Fig. 12 | The semantic space of‘dust’ lexemes. 
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Fig. 13 | The semantic space of‘earth’ lexemes. 
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Fig. 14 | The semantic space of ‘world’ lexemes. 



Fig. 15 | The semantic space of‘ground’lexemes. 
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Fig. 16 | The semantic space of‘lancT lexemes. 

8.2.3 Semantic map of all researched lexemes 



Fig. 17 | The semantic space of lexemes colexifying the sense ‘soil/earth’ in different languages. 
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8.3 Data appendix 

The language data appendix is available here: http://hdl.handle.net/21.11101/0000- 
0001-AE7C-1 


8.4 Glossing abbreviations 


I 

ist person 

2 

2 nd person 

3 

3 rd person 

ACC 

accusative 

ACT 

active 

ADMIR 

admirative 

ADV 

adverb, adverbial 

ADVZ 

adverbializer, adverbialization 

ANT 

anterior 

AOR 

aorist 

C 

communis (common gender) 

COLL 

collective 

CONJ 

conjunction 

DAT 

dative 

DEF 

definite 

DEM 

demonstrative 

DU 

dual 

F 

feminine 

GEN 

genitive 

IMP 

imperative 

INF 

infinitive 

IPFV 

imperfective 

LOC 

locative 

M 

masculine 

N 

neuter 

NOM 

nominative 

OBL 

oblique 

PASS 

passive 

PL 

plural 

PL 

plural 

POSS 

possessive 

PRF 

perfect 

PRON 

pronoun 

PRS 

present 

PRT 

preterit 

PTCL 

particle 

PTCP 

participle 

REL 

relative 

SG 

singulär 

SG 

singulär 

STC 

Status constructus 
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Spatial Metaphors of the Ancient World: Theory 
and Practice 

Group C-2 of the Excellence Cluster 264 Topoi Space and Metapbor in Language, Cognition, 
and Texts is dedicated to the study of spatial metaphors and their functions in texts of 
different genres, languages, and epochs. This outline of the work of group C-2 takes as 
its point of departure and theoretical framework a general linguistic typology of spatial 
metaphors. This outline is followed by a series of case studies ranging frorn wisdom texts 
and philosophical treatises to tragedy and frorn Ancient Egyptian to Shakespearean En- 
glish. These examples are aimed at iüustrating both the challenges and the possibilities of 
the study and interpretation of spatial metaphors in their respective contexts. 

Metaphor analysis; metaphor typology; spatial metaphors; orientadonal metaphors; con- 
ceptual metaphor theory; metaphorical spaces; spatial thinking. 


i Introduction 

The project of Group C-2 of the Excellence Cluster 264 Topoi Space and Metapbor in 
Language, Cognition, and Texts is dedicated to the study of spatial metaphors used by diverse 
cultures from antiquity through the early modern era to the present day. Its research 
begins with the observation that spatial metaphors emerge due to a universal principle by 
which non-spatial (and also other spatial) subject matter can be cognitively grasped, pro- 
cessed, and verbally represented in spatial terms. Although this principle is indisputably 
universal, it is nevertheless implemented in language-specific ways which, depending on 
the available linguistic resources, allow for the formation of a culturally conditioned con- 
ceptualization of space. However, the concept of space is not necessarily associated with 
cognition or language (whether spoken or written), whereas metaphors are implicitly 
linked to both: they originate in thought 1 and then find their expression in language and 
texts. Hence, this article will take as its point of departure a proposition for a linguistic 
typology of metaphors in order to establish a theoretical framework for the Classification 
of spatial metaphors. The case studies that follow are taken from different languages and 
genres and will showcase the ränge and diversity of applications of spatial imagery in texts. 


2 Towards a typology of spatial metaphors 

The following typology of spatial metaphors is purely technical, according to the specificity 
of the spatial concept employed metaphorically (difference between types 1 and 2) and 
the extent of the metaphor (difference between types 2.1, 2.2, and 2.3). This Schema does 
not take into consideration all the various possible functions of spatial metaphors. Like 
all metaphors, they may have an explicatory, didactic, persuasive, or evaluative purpose 
and perhaps even encompass novelty of expression for a particular purpose. They may 


1 Cf. e.g. Gibbs |i 99ÖI 
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also, in some cases, serve no function in their respective context, particularly if they are 
conventional (entrenched), and in these cases their use might not even be deliberate. 2 

1. Our first type of spatial metaphor is called orientational. 3 The term derives from 
cognitive metaphor theory, which defines metaphor very generally as speaking of some- 
thing in terms of something eise. 4 This is effected in terms of a mapping between two 
previously unrelated conceptual domains: the tenor from a specific target domain is con- 
ceptualized in terms of a vehicle from a different source domain. 5 The mapping transfers 
the structure of the source domain and imposes it on the target domain; the resulting 
conceptualization is referred to as a conceptual metaphor and expressed as target is 
source . 6 The defining feature of orientational metaphors is the use of abstract spatial 
configurations (instead of specific locations or places), such as in(side) - out(side), up 
- down, left - right, or center - periphery, to give spatial orientation or structure 
to a non-spatial concept. Offen, two opposite spatial conceptualizations are correlated, 
such as in up is more and down is less, or right is good with the correlate left is bad. 
However, this type of metaphor is offen no longer recognized as a metaphor due to the 
conventionality of the underlying conceptualizations. Thus, orientational metaphors are 
very offen non-deliberate and conventional, but sometimes available as a basis for new 
metaphoric expressions as well. 

2. In contrast to this first type of orientational metaphor, which relies on abstract 
spatial relations and configurations, the next dass of spatial metaphors utilizes more spe¬ 
cific locations or places. Thus, metaphors belonging to this dass can be spotted more 
easily, since they possess a higher degree of metaphoricity. In the following Classification, 
they will be arranged according to the cognitive extent of the metaphor, which may vary 
according to the text in which a particular metaphor occurs or to the author employing 
it. 

2.1. The first, and most basic, type of this dass of spatial metaphor is the use of a 
concrete or specific space or location on the lexical level when spatial characteristics are 
applied to a single word or phrase. 7 This occurs when a non-spatial term is referred to, 
or used, as if it were a place or space, or when one spatial term might be metaphorically 


2 For the use of the categories ‘conventional’ and ‘deliberate’ cf. e.g. Steen )ioo8| and Steen |ioii[ , 38- 
43. Contrary to earlier theories of metaphor, cognitive metaphor theory holds that deliberate usage 
is not a requirement for the identification of metaphor. For a theoretical approach to distinguishing 
varying degrees of ‘metaphoricityl i.e. the degree to which an individual textual metaphor is regarded 
as metaphorical by a recipient (as opposed to applying the obsolete ‘dead’ - ‘alive’ distinction, which 
was already criticized by Richards [1936j , 101-102) see Hanks | 5 ö 6 jor Müller 2 oo 8 j , esp. 178-209; Müller 
defines metaphoricity as a continuum starting with expressions whose original metaphorical character 
is entirely obscured by semantic opacity and poetic novel metaphors with high metaphoricity forming 
the other end of the spectrum. 

3 On the theory of orientational metaphors cf. esp. Lakoff and Johnson |i98cj 14-21, or Kövecses Roicj 40. 

4 Cf. Lakoff and Johnson |i98cj , 36 et passim: “Metaphor is principally a way of conceiving of one thing 
in terms of another.” This general definition seems to echo the definition in Aristot. poet. I457b6~7: 
pETCttpopa 6 e ecttiu öuöpaxoc; äAXoxpfou Enupopä (...) “metaphor is the transfer of a foreign name” For 
a cognitive perspective on Aristotle’s position also see Mahon 11999! 

5 The terms ‘tenor’ and ‘vehicle’ were first introduced by Richards I1936I 96-97 to denote the two com- 
ponents of a metaphor, but they have come to be used as general convenient terms for the signifier and 
the signified of a metaphorical transfer. ‘Source domain,’ ‘mapping! and ‘target domain’ belong to the 
terminology of conceptual metaphor theory. 

6 We here follow the Convention in cognitive linguistics to print conceptual metaphors (as opposed to 
individual linguistic metaphors) in small capitals to indicate that they do not appear as such in texts, but 
are deduced from individual textual occurrences of metaphorical language. 

7 For an attempt to define and analyze metaphor on the lexical level through the difference between basic 
and contextual meaning see Crisp et al. I2007I , esp. 3, also summarized in Semino [200 8| , 11-12, further 
developed in Steen et al. [20 1 cf esp. 1-42. 
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conceived of in terms of another, different space or place. 8 These metaphors result from a 
simple transfer of vehicle to tenor without multiple mappings and are therefore isolated, 
i.e. non-conceptual. 9 

2.2. A second, and more extensive, type of spatial metaphor is the use of a specific 
space or location on the conceptual level. While the conceptual metaphor must still be 
instantiated on the lexical level of individual linguistic metaphors, it is not a single word, 
but a whole concept which is given spatial properties by means of metaphoric transfer. 
This happens when a spatial metaphor on the lexical level can be regarded as a mapping 
of a more extensive underlying conceptualization. In the case of this second type of spatial 
metaphor, it is insufficient to view tenor and vehicle as isolated lexical entities, but they 
have to be regarded as parts of their respective domains. 10 Thus, this type of metaphor 
entails multiple transfers, i.e. mappings, which form conceptual metaphors with a spatial 
source domain being correlated with a target domain. 11 For such mappings to qualify for 
the category of spatial conceptual metaphor, the source domain must be spatial, while the 
target domain may, but need not, be a spatial concept. 

2.3. The most extensive type of spatial metaphor can be found in cases where a spe¬ 
cific space or location is used metaphorically on a broader textual level. It is possible 
for a longer narration or even a whole text to function as a spatial metaphor (some- 
thing like a macro-metaphor). Assuming the traditional definition of allegory as ‘extended 
metaphor’ 12 , this type could also be described as spatial allegory. 


3 Case studies from ancient, medieval, and early modern 
languages and texts 

Literary scholars attempting to apply a theoretical model of metaphor by using a theoreti- 
cally-based method to analyze their texts cannot fail to encounter the difficulties posed by 
the ränge and diversity of metaphors in context. 13 Metaphors diflfer widely in both form 
and meaning, and the analysis of an individual linguistic metaphor offen necessitates 
considerable interpretative effort that cannot simply be transferred to another metaphor. 
Thus, the following case studies are aimed not only at illustrating the possibilities of ap- 
plying the typology of spatial metaphors outlined above to actual linguistic metaphors in 
discourse. They also indicate the extent to which the study of texts requires the theoretical 
Framework in question to be modified in order to do justice to the creation and function 
of spatial metaphors in their respective contexts. Furthermore, in the process they demon- 
strate how drawing on additional theoretical approaches can inform and enrich the study 
of metaphors in texts. 


8 In the third conceivable case of a spatial term being denoted by a non-spatial term we would not call the 
result of the transfer a spatial metaphor. 

9 In cognitive metaphor theory, the terms ‘image metaphor’ or ‘one-shot metaphor’ are occasionally 
employed to denote this type of isolated mapping, cf. Lakoff and Turner [1989! 89-96 and the definition 
in Kövecses fcoicj 327: “One-shot image metaphors involve the superimposition of one rieh image onto 
another rieh image. (...) These cases are called ‘one-shot’ metaphors because, in them, we bring into 
correspondence two rieh images for a temporary purpose on a particular occasion.” 

10 For the theoretical basis of interpreting metaphors as cross-domain mappings see the fundamental works 
of the cognitive linguistic theory of conceptual metaphors, esp. Lakoff and Johnson 11980t Lakoff and 
Turner 11989t Lakoff [i993l A recent assessment of the theory can be found in Steen |20iit 

11 The use of several metaphorical expressions from one target domain referring to the same source domain 
has been described as ‘extension’ by Semino {2008! 25-26. However, for this type of conceptual metaphor 
to be present in a text it is not necessary that extension occurs; if a lexical metaphor is isolated, but evokes 
the metaphorical equation of two domains, it is already possible to speak of a conceptual metaphor. 

12 On the possibility of the ‘extension’ of metaphor cf. again Semino |2 qo8| , 25-26. 

13 On the context sensitivity of metaphors see e.g. Stern fcooej 
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3.1 The multiple levels of spatial metaphor in the ancient Egyptian 

‘ Teaching ’ ofMenena 

The Teaching ofMenena, 14 in which the exasperated Menena remonstrates his son Pai-iri 
for his worldly ways, provides some of Egyptology’s best-known examples of rhetorical 
language. Much of this is due to the simultaneously conventional and highly innovative 
use of spatial metaphors. As we shall see in other contributions (see the sections on the 
Pauline epistles and the works of John Chrysostom below), there seems to be a tendency 
across cultures to conceive of life choices in terms of space and particularly in terms of 
path, which explains why corrective or generally persuasive genres tend to employ these 
metaphorical strategies. 

In any case, it is clear from the outset that the letter-writer/speaker Menena employs 
such strategies at a very high level, demonstrating a degree of creativity not always ex- 
pected of such pedestrian metaphors. Not only are deliberate 15 spatial metaphors appar- 
ent throughout the text, they firame the whole text. They also appear at both the lexical 
level and at a conceptual level that develops linguistically throughout the whole text in 
the manner of ‘metaphor scenariosi 16 The metaphors thus conform in great measure to 
types 2.1. and 2.2. of the proposed typology. 

At the lexical level, overt spatial source domains like ‘path’ are clustered with associ- 
ated source domains of the ground, like ‘undergrowth] ‘sandals] or ‘thorn] of the air, like 
‘the route of the swallow’ and of water, like ‘storm,’ ‘sea] ‘sailing] or ‘capsizing! 

These lexical features contribute significantly to the construction of a metaphor sce- 
nario based on the conceptual metaphor life is a journey. The path metaphor is in- 
troduced using a sailing metaphor (which is a citation of a much earlier text, marked 
in italics): “The storm was foretold for you before it arrived , my sailor, who is unskilled in 
landing.” 17 By way of highlighting the metaphoricity of this Statement and extending the 
scenario, an explicitly earth-bound path metaphor follows: “I am informed about every 
path upon which [sc. the evil being] ‘Fierce-of-Face’ lurks in the undergrowth.” 18 

Both earth- and water-bound motifs are developed in the course of the text without 
straying from the ‘path’ source domain. We will note two particularly innovative cases 
thereof, which recur across the text as rhetorical flourishes. In the first instance, Menena 
describes the misplaced confidence of his wayward son in the following way: “You have 
gone off without sandals because you have not yet been brought back by a thorn.” 19 
Fater, the hopelessness of the Situation is demonstrated by the recurrence of ‘thorn’ in 
the context of a sea journey: “Fook, I [i.e. Menena] have brought a thorn a cubit long 
onto the submerged path but there is no way of beating it in.” 20 Tiere the deliberateness 
of the metaphor is emphasized by its seeming incongruity - how does one lay a thorn on 
a path that is actually water? - as well as by its clear reliance on the earlier metaphor of the 
barefoot (read: unprepared) Pai-iri not having yet stepped on a thorn (read: encountered 
difficulty). 

In the second instance, the word ‘capsizing’ is echoed by another, seemingly morally- 
charged word ‘turning around! The latter is used in relation to Pai-iri himself being 
‘turned around’ - in other words, perverted. 21 Flowever, later in the text, the exhortation 


14 Ostracon Chicago OIC 12074 + Ostracon IFAO Inv. 2188. The text has been dated to the reigns of 
Ramesses III - Ramesses VI, ca. 1150 BCE (http://aaew.bbaw.de/tla - visited on 04/05/2016). 

15 Steen I2008I , 224. 

16 MusolfFjlöööj. 

17 Rto 1-2. 

18 Rto 2-3. 

19 Rto 3. 

20 Vso 6-7. 

21 Rto 6 and Vso 3. 
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to “turn yourself (back) around in order to consider my speech” 22 uses the same word. 
Front this, we see that the semantic boundaries of the word were being played with by the 
author(s) to create a complex but only seemingly contradictory metaphor: the meaning 
seems to be simply ‘turning 180 degrees’ - for better or for worse. 

What we can see front this case study is that Ancient Egyptian instances of path 
metaphors correspond surprisingly well to features of the classical corpus, thereby rein- 
forcing the proposed typology and providing exceedingly promising avenues (pardon the 
metaphor) for future collaborative research. 


3.2 On the predicament of metaphor as transfer. The Greek 
Symposion and the mixing-vessel 

The study of any type of metaphor requires an examination of Aristotle’s (384-322 BCE) 
definition of metaphor. 23 The noun metapbora (literally ‘transfer’) which occurs first in the 
work of the orator Isocrates (436-338 BCE) as a designation ofcertain poetic techniques 24 
is conceptualized philosophically by Aristotle some decades later and is conceived as 
the result of a universal - linguistic and cognitive - process of transfer. Thus, the word 
‘metaphor’ itself is from the beginning defined as a metaphor, that is to say a transfer in the 
figurative sense: the concrete spatial process of‘transporting’ is transmuted into a dynamic 
mental ‘transporting! Aristotle’s theory of metaphor is a theory of comparison, which is 
epistemologically substantiated and thus exceeds by far the limits of rhetoric. According 
to Aristotle, metaphor presupposes that two elements can be thought of as similar (even 
identical in some respects) as well as different and that in language, for this reason, one 
can be used instead of the other. This constitutes for him the reflexive, epistemologically 
relevant value of metaphor, since metaphor stimulates reflecting upon possible common 
characteristics of two material or mental elements despite their differences. This gives rise 
to the “problem of the relationship between language, thought, reality” which so far has 
not been solved, even by modern metaphor theories such as those of cognitive linguis- 
tics. 25 Elence the currently populär theory designating metaphor as a relation between a 
‘source domain’ and a ‘target domain’ with associated ‘mappings’ (i.e. projections from 
the first domain onto the second) remains confined to Aristotle’s theory of comparison, 26 
in spite of the harsh critique ventured upon it. 

As a matter of fact, Aristotle, unlike many of his successors since the Roman theo- 
reticians of rhetoric, does not perceive metaphor as a mere Substitution. Furthermore, 
he does not assume, as is offen claimed, that metaphor is a replacement of something 
basically ‘proper’ (or ‘appropriate’) by something basically ‘improper’ (or ‘inappropriate’). 
In fact, he emphasizes that metaphorical processes of transfer, which he divides into four 
categories (from genus to species, from species to genus, from species to species, and 
according to analogy), are not unidirectionally fixed. 27 Rather, such transfers can run in 
two opposite directions, and it is only the respective starting point that determines the 
Orientation of the perspective from which the comparison issues. 


22 Vso 9-10. 

23 Aristot. poet. 21, 1457b; cf. rhet. III, i405a-b, i4o6b-i407a. 

24 Isocr. 9.9: in plural (nsxacpopal). 

25 See Eggs [zcc ij , 1102. 

26 Lakoff and Johnson )i98c| etc.; cf. the critical assessment of Eggs I2001! 1156. 

27 On this matter and on the metaphysical and theological implications of Aristotle’s notion of metaphor 
as well as on the problem of its applicability to ancient Greek lyric poetry see Schlesier 11986-1987) 
Concerning the fallacies connected with the reading of ancient Greek literature in terms of metaphor 
see also Stanford ji9^6j 
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This excludes an absolute valuation or hierarchization of the elements, which are 
implicitly compared by means of a metaphor. Conversely, Aristotle’s theoretical focus 
on relations of comparability between two terms entails his definition of these terms as 
expressions of fixed and necessarily different - concrete or abstract - qualities, which may 
connote - concrete or abstract - similarities. Therefore Aristotle does not envisage the 
possibility of an already established semantic or contextual simultaneity or mixture of 
qualities. 

The study of the ancient Greek Symposion is well-suited for pursuing the problem of 
such a simultaneity and mixture with regard to the concept of metaphor in general and 
spatial metaphors in particular. The Greek Symposion is an institution, a social rite, and a 
medium of conviviality whose cultural significance extends well over the archaic and clas- 
sical periods and at which various modes of space are simultaneously pragmatically linked 
and operating on a cognitive and metaphorical level as well. This is triggered through the 
mixture of several qualities 28 and experiences available in the space of the Symposion. It is 
at the same time a space of religious rituals (libations for the deities of the Symposion, 
cultic poetry), a space for the use of pottery, which often represents the Symposion 
itself and aims at its imaginary construction, a space for aesthetic performances (poetry, 
music, dance), a space of equally performative and agonistic exchange and interchange 
involving reciprocity as well as rivalry (poetic, philosophical, erotic, musical), a space of 
social, sexual, political, and cultural mixture and mobility, a space for the combination 
of several linguistic forms of communication (discourse, song, mockery, praise, riddle), 
but also for the overcoming of the constraints of literary and musical genres, a space of 
ethical education ( paideia ) and playful pleasure ( paidia ), a space in which psycho-physical 
boundaries can be dissolved (by ecstasy, enthousiasmos, inebriation), a space of intertwined 
sensual perceptions and emotions (shared and potentially conflicting ones), and also a 
space for the transfer of knowledge and cultural patterns. 

The question whether the Aristotelian (or a later) notion of metaphor can do justice 
to the multiple dimensions of the Symposion - which are mixed in such a specific manner 
- will be demonstrated 29 by the example of the krater (literally ‘mixing-object ’). 30 

This vessel is emblematic for the peculiarity of the ancient Greek drinking party. 
Thus, it is not surprising that the word krater can metonymically denote the Symposion. 31 
Compared to drinking venues of other cultures, the specifity of the Symposion consists in 
the fact that the Greeks typically refrained from drinking pure wine and usually diluted 
the wine with water in different proportions, arranged in advance. 32 To this purpose, the 
krater 33 was used (the noun is derived from the verb Kspocwupi, ‘to mix according to a 
certain proportion’). 

Surprisingly, at its second occurrence in ancient literature in Book i of Homer’s Iliad, 
Kpaxqp does not actually denote a vessel in which liquids are mixed: aüxdp 6 xoiq aAAoicn. 
0eoiq nacnv / olvo/ösi yAuku veKxap änö Kprixfjpoq äcpuoocou (“Moreover this 

one, for the other gods, to the right, for all of them / he poured out as wine sweet nectar, 
drawing it from a mixing-vessel.” Translation: R. Schlesier). In this passage, the god Hep¬ 
haistos is described as cupbearer of the other Olympian gods who draws nectar, the drink 
of the immortals, from the krater. However, the function of the krater does not correspond 
to its literal meaning, since it is not used as a mixing-vessel, but as a space containing 

28 On these qualities of the Symposion cf. esp. Rossi [1983t Lissarrague 11987t Murray |i99ct Murray and 

Tecujan [1995t Schäfer [1997t Murray |Too9t Hobden [201 3I Schlesier [2016! 

29 A more detailed inquiry is to be found in Schlesier [2014 

30 Cf. fig. 1. On the political (aristocratic and democratic) aspects of the krater see Luke [1994 

31 See e.g. Theogn. 493, 643, 981. On the emblematic function of the krater in visual art see Lissarrague 

Ü22§ 

32 Cf. Catoni |zc r cj 

33 About this vessel, its different shapes, and its usage see e.g. Board man beert 250-253. 
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Fig. i | Red-figured krater from 
Southern Italy: Dionysiac 
procession by night (the satyr 
on the left carries a black-figured 
krater). 400-375 BCE. 


an unmixed drink, nectar. Does this make the Kpaxfip a metaphor in this context? The 
Homeric passage highlights that the mixing-vessel, which is specific to human banquets, 
has its place at the divine banquet as well. In terms of a modern theory of metaphor, one 
could perhaps say that a spatial ‘target domain’ (the banquet of the gods) is denoted by 
means of the term Kpaxqp stemming from the spatial ‘source domain’ (the banquet of 
humans), or eise, in Aristotle’s terminology, that this usage constitutes a transfer from 
the species (mixing-vessel) to the genus (liquid Container). But does this entail that the 
word Kpaxrip is a comparison (eIkcuv) 34 , in the sense of Aristotle’s general definition of 
metaphor? Because of its precise functional determination, however, it is impossible to 
equate the krater with other vessels not designated for the mixing of liquids. Rather, by 
means of the inclusion of the krater into this context, divine and human dimensions of 
experience are specifically mingled: at the divine banquet a particular vessel is used which 
belongs by definition to the mixture of wine and water at human banquets, but the gods 
adapt it for their own purposes and alter its function by employing it as Container for 
the pure drink reserved for them, nectar. Thus, a transfer is at stäke here, however not a 
metaphorical, but a functional one. What the krater represents in this context is a different 
mixture from the one of water and wine: it points to the mixture of the human and the 
divine spheres. It signals that the human dimension is also simultaneously present at the 
divine banquet and that both kinds of Symposion can be compared just like the two kinds 


34 Aristot. rhet. III, i4o6b-i407a. 
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of drinks enjoyed at each. 35 Yet the reflective potential of the present semantic context can 
apparently only be grasped when the framework of the Aristotelian theory of metaphor 
has been abandoned or at least expanded. 


3.3 Spatial metaphors in the Pauline epistles: form and function 

The Pauline epistles (written in the 50s of the ist Century CE) are well known for their 
rieh imagery, which makes them an excellent source for investigations into metaphors 
(spatial or otherwise; also see the following study). Even though the epistles have a clearly 
didactic and exhortative purpose, the form of their (innovative) metaphors can be analyzed 
in terms of the fourfold classification of poetic metaphors, as expounded by George Lakoff 
and Mark Turner. 36 Turning to the function of these metaphors, we contend that they can 
be analyzed in terms of alienation i7 , but only if this strategy can be used for purposes 
outside the goal of Casting new light on familiär phenomena. 

We will first turn to the form of metaphors, starting with the elaboration of metaphors, 
where elements of the source domain can be mapped in unusual ways onto elements of 
the target domain. For instance, elaboration shows up for Container metaphors in that 
Containers vary widely in the source domain, including less prototypical ones, like clothes, 
or abstract States, e.g. “put on the Lord Jesus Christ ” 38 or “those living in malice and 

95 39 

envy. 

Second, metaphors can be explicitly questioned, i.e., the aptness of a metaphor is 
challenged directly or in terms of showing the limits of the structural mapping from 
source domain to target domain. For instance, Paul’s famous metaphor about Christian 
life as a race calls it into question by pointing out that the metaphor fails to emphasize 
that in the target domain there will be success and reward not only for one single person: 
“Don’t you know that in a race all the runners run, but only one gets the prize? So run 
that you may get it.” 40 

The next technique is the combination of metaphors. For instance, human bodies can 
be introduced simultaneously in terms of the vessel and the house metaphor (body is 
vessel/house): “We are the temple of the living God.” 41 

Finally, metaphors can be extended in that additional structure is transferred from 
source domain to the target domain, which does not fit in easily with the target domain. 
Consider, for example, spatial metaphors presenting faith as a kind of path, thus giving 
it a sense of direction that seems alien to the concept of faith: “They have swerved from 
the faith.” 42 This presents faith either as a dynamic development through several stages of 
completion, or as a kind of guidance on how to lead one’s life. 

In sum, Lakoff and Turner’s classification of poetic metaphor 43 has proven to be 
applicable to the spatial metaphors in the Pauline epistles. This classification accounts 


35 This is further stressed in the Homeric passage by the mention that Hephaistos pours “from left to right” 
(Evöe^ta), just like the cupbearers at a human Symposion usually do, and that he does not merely pour 
the nectar for the gods, but “pours it out as wine” (oivoxÖEt), whereby nectar is explicitly set up as an 
analogon to wine. However, it requires a further Step, which is only taken by later authors, to use wine as 
a metaphor for nectar and nectar as a metaphor for wine. In Homer, this is not the case. 

36 Lakoff and Turner [1989! 

37 Cf. Schklowski I197TI 

38 Rom 13:14: Euöt>cjaCT0£ tön KÜpton ’lriooüu Xptcrxöu. 

39 Tit 3 : 3 : eu Ktxtrfg Kai cp06uu) ötctyouTEq. 

40 iCor. 9:24: Oük oiöaxE öxt oi eu crxaöia) xpEXOuxec; näuxEt; psu xpsxoucnu, sic; 6e Aapßäuei xö ßpaßsiou; 
ouxtoq xpexexe iua KaxaAaßqxE. 

41 2Cor. 6:16: ripEiq yap uaöc; 0 eoü EcqiEu fjtöuxoc;. 

42 iTim 6:21: nspi xiju nicrxiu f]crx6xr|cran. 

43 Cf. Lakoff and Turner I1989I 






Spatial Metaphors of the Ancient World: Theory and Practice 


461 


for the form of the metaphors, but does not explicitly address the question of what the 
function of these metaphors could be, especially in non-poetic discourse. 

We contend that poetic metaphors in Paul’s epistles all instantiate a very general 
function, i.e. they emphasize the differences between source domain and target domain. 
These differences emerge through the fact that the structural mapping between source 
domain and target domain is typically not perfect. This emphasis brings about alietiation 
as described by Viktor Schklowski. 44 Alienation deliberately aggravates the process of 
perceiving a phenomenon because it presents the phenomenon in a way that enforces 
its conscious perception, not just its recognition. 

However, if this analysis is on the right track, it raises the question of what purpose 
is being served by alienation in non-poetic discourse. Poetic as they might be (at least in 
part), the didactic and persuasive purpose of the Pauline epistles suggests that alienation 
of metaphors cannot simply be an end in itself. Moreover, if alienation is defined as a 
process of deliberate de-familiarization, how could it be applied to the epistles, whose 
topics are entirely novel to their readers (in fact, to anyone)? 

Our tentative answer to these questions is that Paul as the founder of Christian the- 
ology was constantly breaking new ground. His employment of metaphorical language 
to do this makes perfect sense, since metaphors are a very natural tool for the description 
of concepts hitherto unknown. At the same time, he was highly aware of the imprecision 
inherent in metaphor due to the only partial structural match between source domain and 
target domain. Consequently, he alienates metaphors in order to heighten the precision 
of his writings, by warning his readers against taking his metaphors too far. This answer, 
however, extends the concept of alienation by arguing that it can be used for purposes 
other than de-familiarization. 


3.4 ‘In Christ Jesus’ - Paul’s central metaphor 

This case study also deals with spatial metaphors in the Pauline epistles, but rather than 
analyze different techniques (like the previous example), will focus on one particular 
instance of a spatial metaphor, Paul’s central metaphor of being ‘in Christ Jesus! This 
metaphor seems to have its origin in the ritual of baptism. 

The word ‘Christians’ does not appear until the end of the first Century. Addressing, 
greeting, and blessing the recipients of his letters, Paul sometimes called them the holy 
‘in Christ Jesus] referring to the local (Christian) assembly. 45 Before deciding that the 
phrase ‘in Christ Jesus’ refers to a specific space, it might help to note instances where 
Paul explicitly marked su XpioTtl) ’lricroü spatially. 46 This is the case when to be ‘in Christ 
Jesus’ is preceded by the action that a person is dipped into Christ as if one is dipped 
into water, 47 or puts Christ on as one puts on clothes. In such cases the phrase iv Xpicrrtl) 
l'Ir|cjou] implies a specific locality inside, ‘in Christ [Jesus]) in which the person or persons 
are: “As many of you as were baptized into Christ have clothed yourselves with Christ. ... 
All of you are one ‘in’ Christ Jesus.” 48 Paul understood baptism in such a way that when 
the new believers, who are baptized into Christ Jesus, are dipped into the body of the 


44 Cf. Schklowski I1974 

45 E.g. iCor 1:2; 16:24, Phil. 1:1; 4,21; cf. iThess. 2:14; Gal 1,22: eu Xpicnxö 'Iriaoü. 

46 Cf. Rom 3:24; 6:11, 23; 8:1-2, 39; 15:17; 16:3; iCor 1:2, 4, 30; 4:17; 15:31; 16:24: Gal. 2:4; 3:14, 26, 28; 
Phil. 1:1, 26; 2:5; 3:3, 14; 4:7, 19, 21; iThess. 2:14; iThess. 5:18; Phlm. 1:23. 

47 To be “baptized into” (ßanxlfopai cum eie;) means ‘to be dipped into another substance! Cf. Plut. Parall. 
Gr. et R. h. 305C; Strab. geogr. XII 5,4 [798]; Ach. Tat. Leucippe and Cleitopbon II 14.9; Flavius Josephus 
Jeivish War 2.476. 

48 Gal 3:27+28b: öcrot yhp Etc; Xptcrxöu EßooixicjBrixE, Xpiaxöu EusöucracrGE. ... mxuxsc; yctp upEtc; sic; eoxe 
eu Xpiaxtö ’lriaoü. 
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crucified Christ, they are buried with Christ. 49 Baptism was the way in which newcomers 
gained access to the community of believers. According to Paul, they were all dipped into 
Christ’s body 50 and are thus ‘in Christ Jesusi as he puts it. 51 Somebody who is ‘in Christ’ 
died with Christ und lives a new life in Christ. They are a new creation, 52 God put them 
in Christ. 53 Those who are not inside, stay outside. 

The phrase ‘in Christ Jesus’ is based on the belief of being integrated into the body 
of the crucified and sharing his resurrected body through baptism. Paul extended the 
reference of the phrase ‘in Christ Jesusi He uses the phrase tv Xpiaxtö ’lriaou to designate 
a metaphorical space which the insiders share. The phrase does not assign believers to a 
specific local congregation. 54 Those ‘in Christ Jesus’ 55 could be everywhere, for they are 
kept together by being ‘in Christ’: “So we, who are many, are one body ‘in’ Christ.” 56 Paul 
maps various other aspects of his message unto the basic metaphorical space ‘in Christ 
Jesus! Here the promises to Abraham, that people from all nations will belong to the 
children of God, are fulfilled. 57 According to Paul ‘in Christ Jesus’ is a metaphorical space, 
where humans are given redemption from sin, freedom from the Law and God’s peace. 58 
Here God justifies the ungodly, reconciles his enemies with him. 59 In Christ Jesus he will 
not condemn them, 60 but will give eternal life. 61 Even those who ‘fall asleep’ (= die) ‘in 
Christ [Jesus]’ will be raised. 62 For those who are outside, there is no hope. 


3.5 The spatial metaphors of John Chrysostom 

John Chrysostom (c. 349-407 CE) is, as his later epithet suggests, one of the eminent and 
most prolific preachers of ancient Christianity. In particular, he has earned a reputation 
for his exuberant and powerful oratory, a style that bristles with drastic phrases, extrava¬ 
gant images and hyperbole. 63 Part of his literary legacy is the pervasive use of metaphors, 
as documented both by individual metaphorical expressions and elaborate metaphorical 
scenarios or allegories. His employment of metaphorical language in homilies and trea- 
tises alike is extremely suitable for an exploration of the ways in which spatial metaphors 
work in context. Before casting a glance at some examples from his writings we should 
mention in passing that Chrysostom, as the scion of a Greek upper-class family, received a 
thorough rhetorical training and that his rhetorical skills are visible across his vast oeuvre, 
not least in his metaphors. 64 Alongside numerous Biblical images, we find a cornucopia 


49 Rom 6:3-4. 

50 iCor 12:13. 

51 Rom 6:11, 23. 

52 2Cor 5:17. 

53 iCor 1:30. 

54 E.g. Rom 16:3, 9; iCor 4:17 and Phlm. 1:23. 

55 E.g. Rom 16:7, 10; iCor 4:15; 2Cor 12:2. 

56 Rom 12:5: ouxcjq oi noAAoi ev aö)n& ectpeu kv Xpicrroö. 

57 Gal 3:14, 26-29. 

58 Rom 3:26; Gal 2:4; Phil 4:7. 

59 Gal 2:17; 2Cor 5:18; cf. iCor 4:10. 

60 Rom 8,1. 

61 Rom 6:11, 23. 

62 iCor 15:18-19; iThess 4:16. 

63 On Chrysostom’s rhetoric in its cultural setting see Wilken I19831 ,95-127, and in particular on his imagery 
Kertsch 11995! . 

64 For an overview of Chrysostom’s use of metaphors and their relation to classical rhetoric see Ameringer 
I1921I , 56-67. See further Wilken 11983! 107-110 and 117-120. 
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of traditional similes and metaphors, such as those of athletes, economy and seafaring. 65 
Chrysostom’s stunning command of rhetoric meant that he knew how to apply the most 
effective devices to sway his urban audience. 

What is striking about Chrysostom’s use of spatial metaphors is that they offen occur 
not individually but grouped to whole clusters of metaphorical expressions, not all of 
which are necessarily three-dimensional. To drive his point home, the preacher time and 
again unfolds a wide ränge of metaphors, images and similes, all highlighting specific 
qualities of the matter under consideration. A fine case in point is an extract from the 
homily Cum Saturninus et Aurelianus acti essent in exsilium, where a veritable catalog of 
images and metaphors throws the Opposition between wealth and poverty into sharp 
relief. 66 First, he presents material wealth as a runaway who never maintains his loyalty 
to one person but constantly switches from one to the other. Flowever, not content with 
merely employing a single metaphor, Chrysostom elaborates on this point, adding that 
wealth is likewise a traitor who hurls his victims into an abyss, 67 a murderer, a beast, a 
steep cliff, a rock amid unceasing waves, a whole sea battered by constant storms, further 
a relentless tyrant, a master worse than any barbarian and an enemy who will never give 
up his hatred. Should the congregation still not have grasped the message, Chrysostom 
proceeds to characterize poverty in similar fashion, but as the direct opposite. Poverty 
now figures as an asylum, a safe haven, constant safety, well-being without any danger, 
life free from waves, mother of wisdom and root of humility. It is interesting to note 
how carefully Chrysostom crafts this contrasting pair of metaphorical catalogs so that his 
flock cannot but be overwhelmed by the sheer mass of images. 68 As elsewhere, he clusters 
a whole ränge of graphic expressions, some of them metaphorical, increasing its effect 
through antitheses, parallelisms, isocola and verbal resonances. 

At first glance, this firework of metaphors results in overkill, as the audience is not 
allowed sufficient time to dwell on one individual metaphor and reflect on its full import. 
What we encounter in this and similar passages is a list of linguistic metaphors rather 
than a detailed concept that is mapped onto an abstract domain. It is evident that such a 
kaleidoscope is highly indebted to the training in the rhetorical schools of late antiquity, 
where students, through the repetition of preliminary exercises, learned to build up a 
good stock of ready-made expressions to be used in oratorical improvisation. Moreover, 
the metaphors seem to be unconnected or even unsuitable, as Chrysostom combines 
human characters in action with static features of nature. There is, however, a rationale 
behind the cluster. The impressive ränge of metaphors is integrated by the view that 
wealth, despite the love of its followers, is an unstable and difficult possession, which 
will ultimately ruin its possessor, whereas poverty is a state of peace of mind, which 
creates an atmosphere conducive to Christian virtue. The variety of metaphors on the 
linguistic level does not convey a single and coherent concept but rather evokes a general 
impression that is illuminated from different angles (cf. metaphor type 2.1. above). It 
adds a material dimension to an abstract entity, wealth and poverty respectively, in order 
to make it more accessible and, as it were, tangible, and Spotlight specific qualities that 
have gone unnoticed so far. 

While Chrysostom’s kaleidoscope of spatial metaphors might appear ornamental, 
borrowing from the rhetorical excesses of sophistic orators, other passages suggest that 

65 It goes without saying that already the New Testament writings drew on the shared repository of classical 

images and analogies. See, for instance, iCor 9:24-27 with the analogy of runners and boxers in an 

athletic contest. 

66 Chrysostom, Cum Saturninus et Aurelianus etc. 2-3 (PG 52.416). 

67 The metaphor of the abyss of vice is further used with regard to the metaphorical theater. Cf. Retzleff 

E °°3 

68 The high density of metaphorically used words in a passage of text has been described as ‘clustering’ by 

Semino ficcSI 24-25. 
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his spatial metaphors have a far-reaching effect on the audience in the context of ethical 
instruction. To consider them superficial embellishment on the rhetorical level would be 
a misleading assumption, because in many cases Chrysostom does develop the metaphors 
further and display a subtle technique. In a treatise that summons the addressee to 
abandon the pleasures of the worldly life and return to the monastic vocation Chrysostom 
makes numerous references to physical space and depicts vivid scenes taken from urban 
life. 69 One didactic example of a young man from an affluent family uses spatial language 
to great effect as Chrysostom combines the literal and the metaphorical meaning of up 
and down (cf. orientational metaphors, type 1, above). When the lad, aptly called Phoenix, 
is speaking from above, on horseback, to saintly men who seek to win him back for the 
spiritual life, the relationship of up and down nicely visualizes the misguided pride and 
the perverted values of the protagonist. 70 In fact, as the narrator comments, Phoenix has 
fallen from the religious life above into earthly concerns and is now deep in vice. However, 
ultimately, after his Phoenix-like fall and rise again, he enters the path upwards to heaven. 
Not only this brief narrative, but the entire treatise employs the orientational metaphor 
of up and down to highlight the need for renouncing the vainglory of the world and 
returning to the spiritual realm. 

This evaluative hierarchy also features prominently in the final exhortation. After a 
brief quotation of the Biblical metaphor of the yoke of God, 71 Chrysostom first introduces 
the spatial metaphor of agriculture. He asks his addressee to close up the streams of 
destruction, lest he suffer severe damage and the cultivated field be completely flooded. 
Only then will he make up for the loss and even add profit. After that, Chrysostom quickly 
switches to another scene and imagines the addressee as wrestling with a dangerous 
Opponent. In an elaborate image he draws on the familiär metaphor of athletics 72 and 
envisages the addressee as a wrestler who has been beaten by his competitor but can 
recover his firm stance and ward off the other’s blows, until, with the help of God, he 
succeeds and even saves other people with his virtue. At first, the two scenarios, the farmer 
and the wrestler, do not easily match, as they represent two widely different situations. 
However, both are united by the notion that a strenuous effort amid adverse conditions 
will result in success and profit, as long as the person concerned fixes their eyes on a clear 
goal. This lesson, which is also referred to at the beginning of the passage by talking about 
the noble yoke and the goal (telos), is represented, not by single linguistic metaphors, but 
by whole scenarios that evoke graphic images in the mind of the audience (cf. conceptual 
metaphors, type 2.2., above). Chrysostom furnishes the two spatial metaphors with just 
sufficient detail - characters, objects, actions and events - so that the audience can imagine 
how it feels to protect the crops from flood or fight an antagonist. 

What is striking in passages like this is the role of the audience within the metaphorical 
scenarios. Instead of merely providing descriptions of spaces, Chrysostom integrates his 
addressee in the scenes imagined. Since the experience of the spatial dimension is deeply 
embedded in the human body, the Church Father wants his audience to become part of 
the metaphorical spaces, engage there, even though only in imagination, and develop a 
feeling for these environments. The intended result of this involvement of the audience 
in the textual space is that they adopt the perspective of the characters and re-enact their 
experiences. Consequently, they will develop an understanding of what needs to be done 


69 The treatise is entitled Ad Theodorum lapsum, edited by Dumortier [1966! On the questions of dating and 
addressee see the introduction in Dumortier I1966I 

70 Chrysostom, Ad Theodorum lapsum 1.18-9. 

71 Cf. Mt 11:30. 

72 For Chrysostom’s use of images and analogies from athletics see Koch [2.007I , who is, however, rather 
interested in Chrysostom’s familiarity with sports. Sawhill I1928I has also a Collection of passages where 
Chrysostom refers to the Christian agört. 
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or avoided if they want to achieve their aims. The dose link that Chrysostom establishes 
between the bodily experience of imaginary spaces and human reasoning suggests that 
in his view the process of understanding can be enhanced by drawing on the body and 
the embodied memory. 73 Chrysostom uses conceptual metaphors, which are based on 
familiär domains such as agriculture and athletics, and maps them onto the spiritual life, 
so that the audience views it in a different light. Since the spiritual life is a rather abstract 
concept, the spatial scenarios with their vividness fulfill a didactic purpose, enhancing the 
believer’s awareness of the duties and tasks required from a clergyman. 


3 .6 Augustine’s epistemology and spatial metaphors 

When it comes to describing cognitive processes conveying a form of cognition which is 
regarded as the highest, pure, divine etc. knowledge, ancient philosophical and religious 
texts often resort to spatial metaphors and spatial conceptualizations. By means of these, 
they locate this process of cognizance ‘above’ the world which is perceptible through the 
senses or within an ‘inner part’ of the human being or of that person’s soul respectively 
(rarely in the head). Especially Platonists and in their wake also Platonizing Christians 
often speak of an ‘ascent’ into the ‘realm’ of the intelligible, of‘stepping outside’ (ecstasy) 
of the body, of ‘stepping inside’ into the ‘innermost’ from which again a ‘transcending’ 
of the ‘uppermost’ part of the soul is supposed to be possible. 

How a textual analysis guided by theoretical approaches to metaphor can be fruit- 
fully employed for the comprehension of epistemological and theological concepts will 
be demonstrated by the example of Augustine’s (354-430 CE) work On the Trinity {De 
trinitate ), which has increasingly become the subject of research into the ‘philosophy of 
mindl 74 

According to the philosopher Mark Johnson, space and Container metaphors are 
formed even at a pre-linguistic stage on the basis of bodily experience and become 
‘image Schemata) or patterns of perception. 7j The body is experienced as a bounded space 
structured by the distinction between ‘inside’ and ‘outside’ (which serve as orientational 
metaphors, type 1 above). According to the Platonic idea of man, which is at the basis 
of Augustine’s epistemology, the area which is, by means of the Container metaphor, 
defined (and, in fact, excluded) as ‘outside’ contains the objects of perception. Material 
and corporeal bodies move in this space, and also the bodies of the perceivers. In contrast 
and as a complement, the area ‘inside’ encompasses everything which is immaterial and 
not perceptible to the senses. Immaterial and imperceptible are the mind or the soul, 
metaphorically speaking the ‘location’ in which processes of thought and cognition take 
place, where not only awareness, objects of knowledge, memory and recollection are 
‘located) but also truth per se, which is often, by means of another spatial, orientational 
metaphor, called the ‘highest! 

The primary focus of the second part of Augustine’s work De trinitate is the question 
of the relationship between man, who is according to Gen 1:27 ‘in God’s own likeness’ 
(imago dei), and the Maker, who has created the human ‘likeness! According to Augustine’s 
explanations, the imago dei is present ‘in’ the human mind; it is not a metaphor, but a 
kind of structure which does not represent God in a mimetic sense. For in his earthly, 
mortal body, man cannot see God ‘face-to-face) but only, in agreement with the Pauline 
metaphor, as a ‘reflection in the mirror’ and ‘in an enigma! 76 These refer to God through 


73 Cf. e.g. Lakoff and Johnson 11999t 

74 Brachtendorf |20oct Horn I2.001I Cf. Fuchs fcoict Lagouanere her 4 

75 Johnson 11987t , chapters 2 and 4. 

76 iCor 13:12. 
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their ‘likeness’ and man can ‘work’ on them by trying to free them from ‘obfuscations! 77 
The human mind ‘carries’ God’s (real) image in itself and is thus not wholly ‘detached’ 78 
from him, but man can only see him indirectly, or metaphorically: by means of a ‘dull 
mirror! 79 In addition, both the ‘place’ in which the imago dei is located and the object of 
the imago itself, i.e. God as destination of the itinerarium mentis, are ineffable and inexpress- 
ible. 80 In his teachings about the memoria in book 10 of his Confessions, Augustine speaks 
of an ‘inner non-location’ 81 or he denies the spatiality of the ‘place’ 82 . Spatial metaphors 
which are based on concrete bodily experience are still employed for the description of 
what is inexpressible in language, but they are negated. Thus the means of explanation of 
Augustine’s ‘negative theology’ are transformed into ‘negative metaphorical imagery! 

By locating the origin of mental images and conceptualizations - also of the concept 
of trinity - in the ‘exterior world’ perceptible to the senses, Augustine anticipates in some 
respects what has been called by Mark Johnson the body iti tbe mindP Thought is guided 
and structured by the recollection of bodily experience, and similarly the ‘thought space’ 
of the human mind is imagined and rendered imaginable through the concepts informed 
by sensory perception. Contrary to the theories of an embodied cognition (after the 
zoologist Jakob von Uexküll), no topology of the brain is developed in which cognitive 
processes and functions are assigned to specific areas of the brain (as an organ); rather, the 
Container metaphor and the associated bodily experience - to use Augustine’s terms: the 
concept of the ‘inner man’ - structure the abstract domain ‘mind/soul/thought/cognition’ 
and offer orientation for language and thought about this area of discourse. 84 

Augustine’s use of spatial imagery and the Container metaphor in De trinitate can 
best be described with recourse to the theory of conceptual biending (or conceptual 
integration) developed by Gilles Fauconnier and Mark Turner: 85 as Augustine employs the 
notion of image both in a metaphorical (species etaenigma) and a more concise sense (imago 
dei), he creates an ‘interaction’ 86 between the scope of application and the metaphor 
(target domain and source domain), making them intermingle and integrate reciprocally. 
The target domain (thought) and the source domain (space) are not strictly separated, 
but act as equal suppliers towards a new conceptualization of cognitive processes: the 
human mind is metaphorically conceived of as ‘space of cognition’ which contains a 
non-metaphorical but not entirely perceptible reality (the image of God). From this 
conceptual blend emerges a mental space which can only be described with negative 
metaphors. It contains - metaphorically speaking - an ‘interface’ or a ‘point of contact’ 
where something which is entirely removed from all things imaginable is described by 
means of the concreteness of metaphor. The explicatory value of the spatial imagery 
obviously consists in the potential of space to render imaginable the opening into the 
infinite and the removal of three-dimensionality in infinity. Thus spatial metaphors serve 
as a kind of ‘tilting figure’ between spatial and concrete thought and the imagination of 
what is not perceptible to the senses. 


77 Augustine, De trinitate 14.6-20. 

78 So Horn fcooJJ 112-115 against Brachtendorf |20o4 

79 Contrary to Horn | 2 qoi| . 

80 Augustine, De trinitate 15.13; 15.50. 

81 Augustine, Confessiones 10.16: inferior locus, non locus. 

82 Augustine, Confessiones 10.37: nusquam locus. 

83 Johnson 11987! 

84 According to Lakoff and Johnson I1984 

85 Fauconnier and Turner I2002! 

86 The use of the term ‘interaction’ follows the work of Black [1964 
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3.7 Love, hunting, and spatial metaphor in medieval literature 

Since antiquity love and desire have been linked to hunting, 87 which can be understood 
as a spatial concept. The hunting actions - the source domain - presuppose movements in 
space, especially in the attempt to reduce the distance between hunter and prey. Thus the 
hunting metaphors, the comparisons and the hunting plots emphasize the spatial aspects 
of desire. 

Wolfram von Eschenbach (c. 1170 - c. 1220) composed his Parzival between 1200 and 
1210 as an adaptation of Chretien de Troyes’ Perceval written between 1182 and 1191. In 
one episode the knight Gawan rides out in order to prove in a trial by combat that he is 
not responsible for the death of the king of Ascalun. On arrival, Gawan encounters the 
son of the late monarch, Vergulaht, who, failing to recognize the guest, sends him on 
to the castle. There, Gawan is received and entertained by Antikonie, Vergulaht’s sister. 
On the spur of the moment, Gawan and the princess engage in a love affair. Left alone 
with her, Gawan thinks to himself, “that a weak eagle often catches a big ostrich” and 
he gropes under her cloak. 88 This metaphor is not mentioned by Chretien. The eagle 
does not belong to the noble birds and was usually not tamed by hunters. 89 Gawan’s 
identification with the eagle may be due to his wild behavior as he gropes under the 
girl’s cloak. Besides, the ostrich, Gawan’s oversized prey, was known as an easy prey as it 
cannot fly. 90 Gawan, therefore, can hardly be said to brace himself for a difficult task. The 
girl raises no objections, but unfortunately, the pair is discovered by a vassal, who accuses 
Gawan of rape. 91 Subsequently, the lovers are assaulted by a mob of furious citizens, until a 
landgrave interrupts the fighting on the grounds that the guest is entitled to the protection 
of his host until the trial. 

Meanwhile Vergulaht returns from an unsuccessful attempt to hunt an egret in the 
course of which he loses his horse and his clothes, which he has to leave to his falconers 
according to custom. While the young king fails in hunting with falcons, the guest 
identifies himself with an eagle and hunts the king’s sister. 92 We know from medieval 
hunting treatises that falcons are afraid of eagles. This is why hunters were advised not 
to hunt with falcons when there were eagles dose by. 93 Thus, according to the narrative 
logic, the king’s falcons must fail, while the eagle Gawan catches his prey. In addition, 
while fighting against the angry citizens, Gawan manages to muster courage by admiring 
the maiden’s beauty, which is described as follows: “I doubt you ever saw a better-looking 
hare on a spit than she was there and here between the hip and her bosom.” 94 Wolfram 
compares the princess to an animal often caught and devoured by eagles, 95 prepared here, 
however, for digestion by the human stomach. The hunting theme occurs on different 


87 Cf. Ovid, Ars amatoria. 

88 Wolfram von Eschenbach, Parzival v. 406,30-407,2: “[...] daz dicke den grozenstrüz/vashet ein vil kranker 
ar. / er greif ir undern mantel dar [.. 

89 The king of Ascalun has his flaws as well, as he does not master falconry which belonged by that time 
to the aristocratic ideal. See Schnell ji974j , 2.49, and Kaiser Friedrich II. Über die Kunst mit Vögeln zu jagen, 
book2, 176-181. 

90 See Schnell 11974t 2.54-2.55. 

91 In the French text, the young lady is accused of collaboration with the enemy. This difference may appear 
substantial to the modern reader, but for the medieval audience (who knew Ovid’s Ars amatoria or other 
works influenced by the ‘praeceptor amoris’), rape may have implied silent consent on the part of the 
girl. 

92 See Schnell [1974 258-260. 

93 See Kaiser Friedrich II. Über die Kunst mit Vögeln zu jagen, book4, 110; book 5, 173; book 6, 242-244, 248, 
257, 259-260. 

94 Wolfram von Eschenbach, Parzival v. 409,26-29: “baz geschict an spizze hasen, / ich wtene den gesaht ir 
nie, / dan si was dort unde hie, / zwischen der hüffe unde ir brust.” The translations of the Middle High 
German text by B. Trinca are based on the translation by Edwards. 

95 See Kaiser Friedrich 11 . Über die Kunst mit Vögeln zu jagen, book 1, 36. 
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levels within the episode: in a metaphor, in a comparison, and as a plot element. This 
results in humorous, burlesque correspondences between the characters, and serves as an 
ironic commentary on the events of the plot. While the king fails, the stranger manages 
to reduce distance to his prey. 

Wolfram does not only modify certain details and add others to Chretien’s story, he 
also omits narrative elements. He does not recount, for example, Gauvain’s hunt for the 
white roe % which escapes him before he reaches Escavalon (the French equivalent to 
Ascalun). Instead of becoming a successful hunter, Gauvain, it would seem, finds himself 
hunted. For his newfound “amie” refers to a member of the angry mob which attacks them 
as a “mad dog” 97 . Gauvain’s erotic desire is interrupted by people who desire violence. 
The fact that dogs were offen used in deer hunting would suggest that Gauvain is being 
identified here with the former game. He changes from hunter to prey. This all happens 
while the girl’s brother is out hunting with real dogs in the woods (not with falcons, as 
in the German Version). 98 

Chretien’s reference to Gauvain’s pursuit of a doe probably refers to a text from the 
‘lai’ tradition, the short anonymous narrative called Lay de Graalent. In this text, a fairy 
lures the knight she lusts after by sending a white roe," which he follows until he meets 
the beautiful woman. In other ‘lais’ the love story with a fairy follows an unsuccessful 
hunt. 100 The wild animal apparently provokes or leads to erotic desire. In Chretien’s 
text, the recompense for the lost roe is not a fairy but an attractive princess living in 
the country Escavalon, whose name resembles that of the fairy realm of Avalon. Yet the 
French poet disappoints his audience’s expectations, as the love story is a very short one, 
although Gauvain promises to be the girl’s knight for the rest of his life. 101 Contrary to the 
destiny of the protagonists of the ‘lais’ Gauvain leaves his beloved a short time after their 
encounter. Wolfram gives up these allusions to the ‘lai’ tradition. At first glance, one might 
be tempted to attribute this to the absence of‘lais’ in German literature, and conclude that 
Wolfram’s audience would not have understood the references. One would, however, be 
mistaken, for Wolfram only inserts them into another episode where Chretien does not 
mention them. 

After his reconciliation with the people of Ascalun, Gawan comes upon a wounded 
knight and rides in the direction from which he came. He follows a trail of blood; it is “as 
though a stag had been shot.” 102 Chretien does not use this comparison. Gawan reaches 
Fogroys where he meets a beautiful woman, Orgeluse, beside a well, and he falls in love. 
Fairies offen sojourn near wells, 103 so Orgeluse takes their place in Wolfram’s romance 
(but not in Chretien’s text, where the lady Stands on a grassy plain 104 ). The hunting motif 
anticipates the encounter even though Gawan is not hunting on this occasion. As was 
already mentioned, Wolfram adopts the deer-hunting theme from his source, but not 
only does he insert it into another episode, he also contradicts his French precursor’s 
changes to the ‘lai’ tradition: Gawan marries the woman he meets this time, so that, after 
the hunting motif, a long-lasting relationship follows - just as in the ‘lais) but contrary 
to Chretien’s romance. However, Wolfram also contradicts the ‘lai’ tradition, as Orgeluse 
is at first unwilling to give her heart to Gawan, whereas the fairies are longing for love. 


96 Chretien de Troyes, Perceval v. 5680: “bische” 

97 Chretien de Troyes, Perceval v. 5956: “chien esragie” 

98 See also Trfnca |2 qo8| , 171-172. 

99 Lay de Graalent v. 201: “bisse”. 

100 See Baumgartner [20031 , 2.6 and the ‘lais’: Guigemar (v. 79-122), Equitan (v. 46-60) by Marie de France, the 
anonymous Lay de Guingamor (v. 157-678), Lay de Tyolet (v. 346-351), Lay de Mellon (v. 71-86). 

101 Chretien de Troyes, Perceval v. 5828-5829: “dist qu’il iert / Ses Chevaliers toute sa vie.” 

102 Wolfram von Eschenbach, Parzival v. 507,26: “als ein hirze wäre erschozzen da.” 

103 See Lay de Graalent v. 206-222, Lai de Desire v. 141. 

104 Cf. Chretien de Troyes, Perceval v. 6676. 
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Wolfram’s knight has to experience many adventures before Orgeluse agrees to marry 
him. 

Gawan’s trip to Ascalun and Logroys is littered with hunting motifs. As elements of 
the plot, metaphors, and comparisons they set up a macro-metaphor (cf. metaphor types 
2.2 and 2.3), which describes love and illustrates the spatiality of desire. 


3.8 Shakespeare’s use of metaphor in Coriolanus : theoretical aspects 

Shakespeare’s (1564-1616) tragedy Coriolanus 105 differs from many of his other plays in 
its distinctive metaphoricity. Not only do individual characters make use of a variety of 
specific metaphors as the occasion arises, but one overarching trope unfolds a structuring 
force for the drama as a whole: the trope of the human household. This macro-trope is, at 
times, articulated in an explicit manner by various Speakers, but for the greater part of the 
drama it remains unspoken, tacitly but devastatingly effective in terms both of the plot 
and the interaction of its protagonists. 

In theoretical terms, the use of the household metaphor in Coriolanus is therefore 
interesting in more than one way: Typologically, it is obviously a spatial metaphor, 
referring to the house or oikos and its management; also, to the limits of the house, the 
demarcation lines that separate outer from inner space and the manner in which these 
boundaries between interiority and exteriority are permeable or may be transgressed. Due 
to this semantic richness of its source domain, it is also an extremely versatile conceptual 
metaphor (cf. metaphor type 2.2. above). It is capable of conceptualizing the human soul, 
mapping the soul in its relationship to the body, the human unity of body and soul in its 
relation, indeed correspondence with, the world, the relationship between individuals 
within a larger aggregate such as a polis like Rome (or, for that matter, London). 106 
Finally, in connection with these traditional conceptual functions and the concomitant 
need to unfold them on a somewhat larger scale, it tends to occur as parable or, more 
offen than not, as allegory, i.e. as metaphora continua or extended metaphor, in the sense 
communicated to an early modern English audience by ancient rhetoric, especially by the 
Roman rhetorician Quintilian (c. 35 - c. 100 CE). 107 

In all these respects, the household metaphor, in Shakespeare’s time, had become a 
topos, or commonplace. That is to say, it was highly conventional. As appears from the 
play itself, however, it was still amenable to, if not in need of, explication, or allegoresis. 
In fact, as the process of allegoresis staged within the play comes to reflect the nexus of 
allegory and allegoresis, its dramatic presentation assumes the structure of meta-allegory. 
The play itself turns into a critical comment on the very process of producing and 
reading an extended metaphor. Thus it grows into a comment on the facility with which 
metaphorical discourse may be instrumentalized and put to political use. Hence, and in 
the final analysis, Coriolanus may also be seen to perform the failure of metaphor. This 
needs to be explained. 

To some extent, the literary effects of man’s household as a guiding metaphor in 
Coriolanus are linked with the various forms it assumes, their differing degrees of con- 
ventionality, complexity and ‘size! Thus, for instance, the very conventionality of the 
household metaphor hides the fact - which is in turn rendered perceptible in the course 
of the drama - that ‘household’ and ‘economy’ are actually metaphors of each other. If, 
then, the economy of a city such as Rome or London is conceived as a household, power 


105 All citations refer to the edition by Parker I1994I (act.scene.line). For a detailed reading of the play see 
Lobsien her 61 

106 Cf. Hes. op.-, Aristot. pol. I, 1254b; Plat. Phaid. 79-846. 

107 Cf. Quintilian, Institutio oratoria, VIII 6, 44-53. Also cf. metaphor type 2.3. above. 
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relations, distribution of goods and values are placed in a certain light, familiarized in 
domestic, indeed homely terms, rendered comprehensible, and justified in a way that 
seems natural, therefore indisputable. This is what Menenius’ notorious Fable of the Belly 
aims at in Shakespeare’s play. For it to function in the manner in which the Speaker 
intends it, its tropicality must remain implicit, covered by its topicality. 

In addition, the text employs different aesthetic strategies in presenting its central 
metaphor. These ränge from open display - Menenius telling his Fable of the Belly in 
order to calm the unrest seething amongst the hungry plebeians - to extended dramati- 
zation in a performance that never explicitly uses words like ‘household’ or ‘economy’ 
because it does not need to use them. At the same time, Shakespeare’s play undermines 
the very notion of allegory as a didactic trope, hollowing out its parabolic applicability 
with respect to Elizabethan topical wisdom. This is also its major achievement: Coriolanus 
demonstrates the hero’s ultimate failure in regulating his inner household, in realizing 
Stoic oikeiösis and indifference toward outer as well as inner affliction by pain and passion, 
thus his tragic, paradoxical failure by way of doing precisely what he excels in and what 
is deemed praiseworthy. Lastly, and with equally irritating effect, Coriolanus employs 
strategies of reliteralization. This happens for instance when the hero’s family (his own 
household) come to seek him out; it happened before with his spectacular move to exile 
himself from the body politic by literally leaving it to ‘a world elsewhere’ 108 ; it happens 
at the very end, when he falls prey to the inexorable ‘economic’ logic of retaliation, which 
demands that treason be ‘paid’ by the traitor’s death. 

All this is neither edifying nor does it conform to the Contemporary ideological 
orthodoxy of stoically founded Elizabethan romanitas. With respect to the functions served 
by Shakespeare’s use of allegory in Coriolanus, these could be described as resulting from 
a bi-directional critique, both in a structural and in a content-oriented, propositional 
sense. Structurally speaking, in Shakespeare’s extended household metaphors, ‘source’ 
and ‘target domains’ seem to change places, so that their differences become blurred. The 
‘system[s] of implications’ 109 they evoke interact in a manner that renders their points of 
attachment oddly arbitrary. We are faced with allegories that are doubly pointed - towards 
the reference of their apparent target and towards that of their source. 

Thus, in Menenius’ Fable of the Belly, 110 the critical potential of the allegory is bent 
towards its target and thereby directed against its area of reference: While it was intended 
to justify the unequal distribution of wealth and the inequity of power in the polis, by 
the way it is presented and due to the circumstances in which it is placed in the play it 
soon comes to function as a critique of those very phenomena. Above all, it fails because 
it is so well known. It can therefore only be perceived ironically, both by its immediate 
audience on stage and by its recipients in front of the stage, as a transparent attempt at 
persuasion in the interests of the speaker’s own political party. Flence the plebeian hearers 
repeatedly puncture the all-too-familiar ‘tale’ 111 by their sarcastic comments; hence the 
Speaker, too, responds in kind, inviting them to look at it in a jocular light, employing 
humoristic body language or synecdochically addressing one of the hecklers as ‘the great 
toe of this assembly,’ 112 thus trying to deflate aggression. Flowever, the overall effect is 
that the very conventionality of the parable is put on display and ridiculed. Worse, via 
the dysfunctionality of the trope, the polis itself becomes the target of criticism. The 
organological magic simply does not work. As a body, the City is divided against itself. It 
turns against itself through the very medium of its central unifying metaphor. 


108 Shakespeare, Coriolanus 3.3.136. 

109 Cf. Black I1962I , 41 (alternatively: “system ofassociated commonplaces” 40). 

110 Shakespeare, Coriolanus 1.1.86-152. 

111 Shakespeare, Coriolanus 1.1.87. 

112 Shakespeare, Coriolanus 1.1.152. 
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Conversely, and with respect to the acting out of the extended household trope in the 
fate of the hero, the functional direction is inverted. In its very performance, criticism 
comes to be leveled against the source of this syndrome of figurative language. Now the 
household model itself, the reference of the signifying level of the allegory, is challenged, 
as Coriolanus, the perfect Stoic soldier, fails precisely because of his exceptional qualities. 
His ostentatious self-appropriation, his almost desperate striving for self-sufficiency, with 
martial virtue its own and sole reward, his remarkable imperviousness to pain and fear 
all represent and evoke Stoic concepts - oikeiösis conceived as the ideal economy of body 
and soul in apathia and self-control. While these were propagated in Elizabethan schools 
and society in order to inculcate the ideology of romanitas , they are here demonstrated to 
be tragically dysfunctional. With them, the household allegory becomes questionable. 

The critical charge rests within the underlying extended spatial trope. In the end, 
the allegory becomes dubious qua allegory. It loses its signifying power both in the 
market place and elsewhere. As Coriolanus fails to govern his internal household; as 
the economy of political forces within the City, too, is shown to be fatally out of kilter, 
the Stoical concepts are equally shown to fail - as instruments of masculinist education 
towards heroic individualism, as enforcements of political discipline and subservience, 
as legitimations of inequity, and ultimately also as explicatory and persuasive metaphors 
purporting to transport ancient ‘economic’ ideology. 

Shakespeare’s play, in systematically divesting the trope of man’s household of its 
functionality, self-evidence and applicability, makes a general point about metaphor. It 
seems to be saying that some sources (‘household’) may become too trite and too manip- 
ulable to be of use in explaining or altering complex realities (‘Rome’); also, that some 
targets (‘individual subjectivity’) are, perhaps, not amenable to this type of metaphoriza- 
tion. This kind of critique is the prerogative of literature, although the cognitive effects it is 
capable of producing certainly reach beyond the literary: they demonstrate the conceptual 
potential of the aesthetic. 


4 Conclusions and perspectives 

The proposed theoretical framework for classifying spatial metaphors shows that the 
metaphorical use of spaces and spatiality can occur to a varying extent and on all levels of 
literary discourse. The case studies further illustrate the scope and potential of the analysis 
of spatial metaphors through a number of genres and languages, ranging from wisdom 
texts and philosophical treatises to tragedy, and from Ancient Egyptian to Shakespearean 
English (thus spanning almost 3000 years of human thought and language). In a general 
sense, they substantiate the initial claim that spatial metaphors are a universal principle of 
human cognition. Somewhat more specifically, they show that the practice of attributing 
specific spatial relations to non-spatial or less clearly structured spatial concepts is in 
tune with the general tendency of the human mind to employ metaphorical thinking 
and phrasing when coping with abstract and ‘difficult’ concepts. 113 Thus, writers of all 
times could avail themselves of spatial metaphors when attempting to describe, and 
make sense of, such complex domains as life and life choices (case studies 1, 3, 5), social 
institutions and interactions (case study 2), religious belief and doctrine (case studies 3, 
4, 5, 6), cognition (case study 6), love (case study 7), or political as well as psychological 
structures (case study 8). The resulting metaphors are complex and frequently influential, 
developing a momentum and occasionally a history of their own. In some cases, especially 
when it seems difficult or even impossible to express a concept literally and recourse to 
metaphorical language is unavoidable, source and target domain may ultimately become 


113 Cf. esp. Lakoff and Johnson |i 984 Johnson 11987! and Gibbs 11996! 
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intertwined to such an extent that the distinction between literal and metaphorical 
thought and expression becomes blurred. 

Thus, the examples chosen by the researchers of Topoi Group C-2 also vividly demon- 
strate the limits of attempting to generalize about form and usage of spatial metaphors 
in the light of the impressive diversity of actual, everyday as well as technical or literary 
metaphors. 

In conclusion, it may also be worthwhile to reflect that, while theories of metaphor 
carry their value in themselves as media of insight and instruments of orientation, they 
will not serve as methods of analysis to be proved or exemplified by individual texts. 
Rather than applying pre-existing conceptions of metaphor and trying to fit its materials 
into theoretical straightjackets, philological practice will therefore, in its attempts to 
understand and interpret metaphors where they occur, do best closely to consider their 
respective functional and compositional contexts and permit the particular instance to 
challenge the general notion. 
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Authenticity and Communication 


Authenticity is not an absolute and constant quality inherent in an object or an experience; 
it is constructed in the process of research. Actors inscribe and attribute it to both material 
objects and subjective processes like communication and consumpdon. This ardcle from 
the research group seeks on the one hand to reflect on the historical scope of action and 
action patterns among actors from various disciplines between the conflicting priorities of 
authendcadon and communication, and on the other to find ways to visualize and opera- 
tionalize attribudon processes through joint reflecdon. When we look at both history and 
the discussions fifty years after the Venice Charter, its idea to hand on historic monuments 
“in the full richness of their authenticity” has turned into an abundance of vibrant action 
and decision-making. 

Authenticity; communication; actors; visualization; archaeological heritage; Conservation; 
museum. 

Archaeologists, architectural historians, and conservator-restorers uncover ruins, extract 
individual phases, and provide new images of ancient spaces through documentation, 
restoration, and reconstruction. Authors use descriptions and travelogues to comprehend 
and conceptualize images of ancient spaces. These may be based on ancient sources, but 
they open up new perspectives on the sites of ancient ruins at the same time. Concepts 
from ancient architecture are also created in museums, from small models to large-scale 
replicas, or conveyed as digital animations. Common to all these forms of ‘formation and 
transformation’ or ‘perception and representation’ of ancient spaces is that they generate 
a specific knowledge about ancient spaces and communicate this knowledge in certain 
contexts - in and ex situ - in a way that is influenced by its medium and time. These 
translations using various media then influence our perception and treatment of ancient 
spaces. 

Starting with these general observations, the Topoi research group C-3, Fragments, 
Ruins and Space developed a joint research agenda; reflecting on existing concepts and 
developing new ones in reference to how ancient ruins and archaeological objects have 
historically been handled and visualized. Düring their investigations, the researchers re- 
peatedly encountered an area of conflict that can be described by the dual concept of 
authenticity and communication. This paper summarizes the discussions, which were 
triggered in part by the fiftieth anniversary of the adoption of the Venice Charter. 


i The Ship of Theseus as an example case 

In 1964, the preamble to the Venice Charter established the preservation of authenticity 
of monuments (buildings) as the norm: “It is our duty to hand them [the historic mon¬ 
uments] on in the full richness of their authenticity.” 1 This initiated a debate over the 


1 http://www.icomos.org/charters/venice_e.pdt (visited 04/05/2016). 
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concept of authenticity, at first mainly dominated by Europeans, which intensified and 
globalized with the Nara Conference of 1994 and continues to this day. 2 The core of the 
problem is fittingly illustrated in an ancient exemplum from the mythical early years of 
Athens that also Stands out in the Nara context. 3 The imperial Roman author Plutarch 
wrote in his Life o/Tbeseus: 

The ship wherein Theseus and the youth of Athens returned from Crete had thirty 
oars, and was preserved by the Athenians down even to the time of Demetrius 
Phalereus [the end of the 4th Century BC], for they took away the old planks as they 
decayed, putting in new and stronger timber in their place, insomuch that this 
ship became a Standing example among the philosophers, for the logical question 
of things that grow; one side holding that the ship remained the same, and the 
other contending that it was not the same. 4 

If the Athenians had followed the Venice Charter and had not replaced the planks of 
the ship but instead had maintained its original material, they would have preserved the 
ship as testimony of Theseus’s act. Over time, however, the ship would have ceased to 
be a carrier of meaning and remembrance, since only a pile of rotting wood would have 
remained. With the ship as the central element, then, Theseus’s act would only have been 
communicable as myth, and the Athenians would have had to resort to other media, such 
as a pictorial representation or a model, to convey the relationship between the rotting 
woodpile and the history. According to Plutarch, however, they decided differently. By 
successively replacing the planks of the ship, they ended up with a monument that vividly 
and tangibly communicated Theseus’s act, but at some point it was no longer his ship and 
became a replicated model of the original. In both cases, therefore, the ship of Theseus 
would eventually have ceased to be an ‘authentic’ monument. 

This example discussed in ancient philosophy is well suited to describing the scope 
and difficulties of decision-making for modern actors dealing with ancient monuments 
and objects. And it is precisely these actors who will be discussed below, beginning with 
an evaluation of the concept of authenticity, fifty years after Venice. 


2 “In the full richness of their authenticity” - On the concept of 
authenticity in the institutionalized discourse on monument 
preservation 5 

Fifty years ago, in May 1964, the Venice Charter laid the foundation for internationally 
recognized guidelines on the preservation of monuments. Adopted at the Second Inter¬ 
national Congress of Architects and Technicians of Historie Monuments, this charter 
enshrined core values and procedures for the Conservation and restoration of monuments. 
The preamble States, in part: 

People are becoming more and more conscious of the unity of human values and 
regard ancient monuments as a common heritage. The common responsibility to 
safeguard them for future generations is recognized. It is our duty to hand them 
on in the full richness of their authenticity. 6 


2 Larsen |i995fc Cameron [2008I Falser |2c>o8fc Falser fconl 

3 See Larsen I1994 

4 Plutarch, quoted in Dryden [Ioo9l ( http://classics.mit.edu/Pl utarch/theseus.html - visited on 04/05/2016). 

5 The subsequent paragraphs draw on research undertaken within the project Arcbaeotopia (C-3-5) by 
Claudia Näser. 

6 http://www.icomos.org/charters/venice_e.pdf (visited on 04/05/2016). 
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The establishment of the International Committee on Monuments and Sites (ICOMOS) 
followed a year later, in 1965, and adopted the Venice Charter as a founding document, 
giving it significance beyond Europe. 7 UNESCO, in turn, designated ICOMOS as the 
authority for evaluating nominations for World Eleritage Sites as part of the introduction 
of its World Heritage Convention. Although the concept of authenticity does not appear 
in the UNESCO Convention itself, 8 it was defined in the Operational Guidelines for the 
Implementation of the World Eleritage Convention, first formulated in 1977, as a key eval- 
uation criterion for the inclusion of cultural heritage sites in the UNESCO World Heritage 
List, together with “outstanding universal value” (OUV). 9 The Operational Guidelines 
require the following: 

The property should meet the test of authenticity in design, materials, workman- 
ship and setting; authenticity does not limit consideration to original form and 
structure but includes all subsequent modifications and additions, over the course 
of time, which in themselves possess artistic or historical values. 10 

In the early nineties, the World Heritage Committee and ICOMOS decided that the 
time had come to revise the criterion of authenticity, addressing changing perspectives in 
the identification and preservation of cultural heritage and a growing uneasiness about 
the essentialist, monument-oriented definition of ‘authenticity’ as phrased in the Venice 
Charter. The 1994 Nara Conference on Authenticity in Relation to the World Heritage 
Convention was intended to tackle these issues and develop more integrative approaches 
to cultural heritage. The Nara Document on Authenticity developed at this Conference 
calls for more respect for cultural diversity and the sociocultural values of all societies 
(Fig.®. 11 Even in the Nara Document, however, authenticity is still the chief criterion 
in determining global cultural heritage, although the document distances itself from a 
dogmatic, Eurocentric application of fixed definitions, in favor of regional values. Nara 
also significantly expands the survey parameters of the ‘authenticity test’ from UNESCO’s 
Operational Guidelines. 12 As Michael Falser States, the Nara Document shows “im Spiegel 
postkolonialer und postmoderner Kritik [die] plurale Anwendbarkeit und damit aber 
auch gleichzeitig [die] ganze globale Widersprüchlichkeit und [die] östlich ivie westlich 
essentialistische Instrumentalisierbarkeit” of the concept of authenticity. 13 

It is noteworthy that other national and international heritage conventions refrain 
completely from using the term authenticity. The Australian Burra Charter replaces “au¬ 
thenticity” and “outstanding universal value” with the concept of “cultural significance” 14 
Nor can the term ‘authenticity’ be found in the 1992 European Convention on the Pro¬ 
tection of the Archaeological Heritage, known as the Malta Convention, which is legally 
binding on its European Union signatory countries. 1 ’ Documents like these are aimed at 
protecting endangered cultural heritage, not classifying its value. This contrast underlines 
the fact that in the rhetoric of international Charters, the concept of authenticity is used 


7 Falser EöTcj , 116-117, 130. 

8 http://whc.unesco.org/en/conventiontext/ (visited on 04/05/2016). 

9 Cameron [2008t Falser [zoTcl 117, 130. 

10 http://whc.unesco.org/archive/opguide77b.pdt (visited on 04/05/2016). 

11 http://whc.unesco.org/uploads/events/documents/event-833-3.pdt (visited on 04/05/2016). 

12 See the articles in Larsen 11995t Cameron [2008t Falser [2008! Falser 40 nt 

13 “As reflected in postcolonial and postmodern critique, [the Nara Document] shows the pluralistic 
applicability and at the same time [the] complete global inconsistency and [the] possibility in east and 
west to instrumentalize [the concept of authenticity] in an essentialistic way.” Falser (20 r if introductory 
chapter, emphasis in original. 

14 http://australia.icomos.org/publications/charters/ (visited on 04/05/2016). 

15 http://conventions.coe.int/Treaty/Commun/QueVoulezVous.asp?NT=i43&CM=i&CL=GER (visited on 
04/05/2016). 
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Fig. i | A holistic representation of cultural heritage resources. 


as an eligibility requirement 16 - a selection criterion to assess value and access to certain 
‘rights’ - and therefore ultimately as an argument for exclusion, part of a discourse driven 
by special interests. 

The aforementioned texts do not explain what ‘authenticity’ itself represents. The first 
Operational Guidelines for the Implementation of the World Heritage Convention, from 
1977, merely set out that 

the property should meet the test of authenticity in design, materials, workman- 
ship and setting; authenticity does not limit consideration to original form and 
structure but includes all subsequent modifications and additions, over the course 
of time, which in themselves possess artistic or historical values. 17 

In this wording, ‘authenticity’ is understood as an objective quality inherent in the 
monument. Both the Venice Charter and the Nara Document go beyond that, however, 
attributing a witness-like quality to ‘authenticity’: “Imbued with a message from the 
past, the historic monuments of generations of people remain to the present day as 
living witnesses of their age-old traditions” and “the essential contribution made by the 
consideration of authenticity in Conservation practice is to clarify and illuminate the 
collective memory of humanity.” ls Both Statements establish a connection between the 
‘authenticity’ of an object, its ‘value’ and its expressiveness regarding the past. 19 


3 Wider spheres of authenticity 

While the discourses and practices of cultural heritage preservation continue to develop 
along the lines of the authenticity concept described in the paragraph above, a different 


16 For an exegesis of the ‘qualifying conditions’ in the UNESCO Operational Guidelines, see Stovel |2.007l 

17 http://whc.unesco.org/archive/opguide77b.pdf (visited on 04/05/2016). 

18 http://www.international.icomos.org/charters/venice_e.pdt (visited on 04/05/2016); 
http://whc.unesco.org/uploads/events/documents/event-833-3.pdt (visited on 04/05/2016). 

19 This conceptualization reflects the notion of the ‘historical value’ of a monument, first systematized by 
Riegl I1903I , or its “informational value” to use the wording of Lipe I1984I , 6-7. 
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approach to the concept has emerged in the social Sciences and humanities since the 
1970s. Based on Lionel Trilling’s influential Sincerity and Authenticity (1972), this tradition 
sees ‘authenticity’ and the discourses that describe or demand it as attributes of modernity, 
whose development is closely connected to the Opposition of seif and society - “[t]he con¬ 
cept of authenticity is one way of articulating this experience.” 20 Erik Cohen describes the 
search for authenticity as “a quest for that unity between the seif and societal institutions, 
which endowed pre-modern existence with ‘reality?’ 21 This existential perspective became 
particularly populär in tourism research with Dean MacCannell’s seductive definition of 
tourism as “a quest for authenticity” 22 MacCannell argues that the modern individual 
develops a desire for authenticity from experiencing alienation in everyday life, a yearning 
that a person will attempt to satisfy by searching for authentic experiences in other places. 
Authenticity of this kind is therefore socially constructed and negotiable. Ning Wang has 
tried to systematize the different conceptualizations of authenticity in the debate over 
this tradition of the term. He distinguishes between the authenticity of visited objects 
as “objective authenticity” a “constructivist authenticity” - which he also calls “symbolic 
authenticity” - and an “existential authenticity” that describes a state of being in the sense 
of the existentialist experience of modernity derived from Trilling. 23 

Even though these discussions and considerations have contributed to outlining the 
vague notion of authenticity in its multiple uses and to illustrating the dimensions of the 
presence of authenticity in the various areas of practice and research, they still contain 
a number of problems. 24 Constructivists have pointed out that ‘authenticity’ is always 
a discursively assigned attribute and not an absolute and static quality inherent in the 
object. According to Kjell Olsen, authenticity is “a cultural value constantly created 
and reinvented in social processes.” 25 Even ‘objective’ authenticity always and necessarily 
refers to an origin or original state which, in its derivation, can only ever be a histor- 
ical (re)construction and interpretation. Similarly, subjective experiences of existential 
authenticity are not spontaneous and sudden, but conditioned by cultural and social 
knowledge. They too require a concept of authenticity that is upheld and negotiated by 
society. Experiences of existential authenticity are “motivated by and created in social 
processes, and they make it necessary to pay attention to the actual contexts where such 
processes are at work” as Olsen has emphasized. 26 

Edward Bruner has pointed out that all conceptualizations of authenticity - in- 
cluding those from constructivism - “retain an essentialist vocabulary of origins and 
reproductions” and, for this reason, “a built-in judgmental bias that regards one side 
of the dichotomy as better so that the other side becomes denigrated.” 27 The “quest for 
authenticity” charted by MacCannell implies the existence of an 

original pure state, an authentic culture in the third sense, like the ethnographic 

present, before contact, [...] before alienation, located elsewhere, around the 

bend, beneath or behind the touristic or the historic site. 28 


20 Berger |r 973fr 88; cf. Lethen I1996I and Assmann |zc'4 

21 Cohen 81988! 374. 

22 MacCannell |i973fr MacCannell |i976fr 

23 Wang {1999! 

24 For discussions of the dimensions of the concept of ‘authenticity’ in neighboring disciplines and fields 
of practice see, e.g., Duerrjj^H^tanthropology); Knaller [1007fr as well as several contributions in Rössner 
and Uhl [2012] (literature and fine arts). 

25 Olsen ^ööäj , 163. 

26 Olsen jlöcüi , 160. 

27 Bruner 11994fr 398, 409; also Lethen 11996fr 228-229. 

28 Bruner 11994fr 408-409. 
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As a result, “the past, the other or another place becomes the counterconcept to moder- 
nity and is inscribed with the authenticity for which tourists search.” 29 Taylor sees “the 
continuing legacy of colonialism” in authenticity discourses of this kind, “in tourismGls 
preoccupation with the notion of authenticity, [...] the creation and recreation of myths, 
stereotypes, and fantasies, shaping the West’s view of Others.” 30 


4 Authentication and actors as an issue 

More and more researchers are using analytical approaches to discourse and practice to 
look for a way out of this conceptional and analytical dilemma. As early as 1994, Bruner 
was advising readers to 

understand the different meanings of authenticity as employed in social practice 
rather than to accept at face value the usually unexamined dichotomy between 
what is and what is not authentic. 31 

Other authors have emphasized the role of social interaction and the performative factor 
in constructing authenticity, as well as the dialectical role of objects and places in these 
processes. 32 Knudsen and Waade have noted “that places are something we authenti- 
cate through our emotional/affective/sensuous relatedness to them.” 33 Zhu stresses “the 
dynamic process of becoming” in Opposition to Wang’s “state of being” of existential 
authenticity. 34 As a consequence, the current discussion is focusing more and more 
strongly on the perception of authenticity by the individual (the actor-based perspective); 
the new category of “perceived authenticity” testifies to this as well. 35 

At the same time, the process of‘authenticating’ and the identity and role of‘instances 
for authenticating or authorizing authenticity’ are also being given increasing priority. In 
the introduction of his epochal edited volume, The Social Life of Things, Arjun Appadurai 
stated almost thirty years ago that “authenticity today is becoming a matter of the politics 
of connoisseurship, of the political economy of taste, and of Status discrimination.” 36 
In other words, power and authority play an important role in the social processes of 
assigning and negotiating authority.’ 7 Helmuth Lethen has written on the subject of 
Museum Authority that 

things are made out to be authentic and, provided the authority is undisputed, 
they are also taken for authentic by a public that accepts this authority. Things, 
attitudes, and works of art are taken for authentic as long as the authority of their 
social staging seems unproblematic. 38 

To sum up these introductory considerations, authenticity denotes both the experience 
of genuineness and the genuineness of experience. Both notions of authenticity, however, 
are not absolute qualities essentially inherent in an object or in an experience, but are 
“created in the present in the continuous process of constructing culture.” 39 From this 


29 Olsen I2ÖÖ2I , 162. 

30 Taylor jlcöTl 25. 

31 Bruner [1994 401. Emphasis added. 

32 Taylor fcooit Knudsen, Waade, and Robinson |zo 1 cfc Zhu [1012t Rickly-Boyd [2014 

33 Knudsen, Waade, and Robinson |20icj 12-13. 

34 Zhu [1014 passim. 

35 Waitt kooct Kolar and Zabkar (2010t Krösbacher and Mazanec (loicj 

36 Bruner 11994t 408 about Appadurai I1986I 

37 Bruner ji 994k Zhu I2014 

38 Lethen [1996t 228. Emphasis in the German original. 

39 Olsen £002), 163. 
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point of view, both the assigning of authenticity and the experience of authenticity are 
projections of socially conditioned expectations. The shift from an essentialist approach 
to an understanding of authenticity as a construction allows the processes of its creation, 
communication, and consumption to become important analytical categories. 


5 Actors I: Excavation, Conservation, restoration 

5.1 Researching and communicating: The ‘authentic’ artificial ruin 

The international guidelines and recommendations for preserving monuments encoun- 
tered a world of monuments and objects already in existence, with a long history of deci- 
sions regarding the research, maintenance, and presentation of artifacts in find contexts 
and museums. In the history of the excavation and restoration of ancient Mediterranean 
ruins, seldom have actors’ norm-setting decisions and actions, and the conscious reflection 
upon them, been comprehended as clearly as at the temple of Didyma, in modern-day 
Turkey; usually only their result is tangible. 40 

The temple was expanded and repurposed several times during the more than two 
thousand years following the Start of its construction in the sixth Century BCE, but it 
remained uncompleted. In late antiquity, two basilicas were built into the sanctuary, 
which had archaic, Hellenistic, and Roman building phases. It then underwent further 
reconstruction for defensive and residential ends. An account by the traveler Cyriacus 
of Ancona (1391-1455) gives a rough sketch of the monumental structure. A strong 
earthquake around 1500 left behind a mountain of rubble, with three columns protruding 
from it symbolically for four hundred years. A windmill crowned the pile until its 
demolition in 1906, evidence of the Greek colonization in the eighteenth and nineteenth 
centuries and another landmark on the site (Fig. |ä]). 

When the temple became an object of research, it was a complex monument, sub- 
merged under starkly contrasting layers of construction and destruction. The goals and 
norm-setting had already become apparent with the first extensive activity at the site: 
the archaeologists were most concerned with investigating the building phases of the 
classical sanctuary. The first Steps of the uncovering (Rayet, Thomas beginning in 1873; 
Pontremoli, Haussoullier in 1895-1896) produced few results given the huge amount of 
material. 41 The involvement of the Berlin museums started in 1905, under the direction 
of archaeologist Theodor Wiegand (1864-1936). The purchase of properties and houses 
on the temple grounds and the demolition of younger buildings was followed by many 
years of work uncovering, systematizing, and documenting the building phases of the 
object. 

Decisions on which layers to uncover were based on the research interests of clas¬ 
sical archaeology around 1900. What Wiegand regarded as “monuments in terms of 
archaeology” were primarily Greek and Roman places of worship and representative 
secular buildings that had been preserved through continuous use, “brought back to 
light [through] excavations” or “restored through the demolition of modern medieval 
additions and installations” 42 

At the same time, Wiegand was familiär with the developments in the European 
preservation of monuments: he declared that conserving monuments was “in the public 

40 For the large excavations in the Mediterranean world, little investigation has been done to date into the 
history of these decisions, negotiating mechanisms, and authentications. The research group C-3-3 is 
using the example of Turkey to look into these processes in relation to the development of international 
conventions and national Standards. 

41 Tuchelt ji992{ , 5. 

42 Wiegand I1939I , 71-72. 
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Fig. 2 | Didyma, temple columns and mill on the mountain of rubble covering the Apollo Temple (around 
1900). 


interest; in the case of the most magnificent ones, even in the interest of the entire 
world.” 43 After the purifications of the nineteenth Century, a new appreciation of the 
complexity of monuments and of their historicity in addition to their aesthetic value had 
emerged at the turn of the Century with the writings of Georg Dehio, Alois Riegl and 
Max Dvorak. As an archaeologist, Wiegand had been focused on classical layers and had 
accepted the losses of post-classical building phases, but his reflections demonstrate his 
acquired sensitivity to preserving historical matter: 

It may happen that one must remove a more recent wall, e.g., Byzantine or 
Parthian, so as to be able to penetrate into a deeper, more important layer. 

The order to remove it may only be given after a detailed documentation of its 
condition has taken place. 44 

In the case of Didyma, architectural historian Hubert Knackfuß (1866-1948) documented 
the more recent but nonetheless important layers. These included the built-in basilicas 
with their architectural elements and wall paintings which had remained in situ. Thanks 
to the comprehensive documentation in texts, drawings, and photography, however, the 
material complexity that has been lost can still be understood. 45 

There is access not only to the reflections on the more recent layers of the classical 
building in Didyma, but also to the actors’ conceptual approach to the site: Wiegand 
and Knackfuß were aware that uncovering the site would prevent it from being traced 
back to a concrete classical state. Wiegand emphasized that “a careful preservation of the 
monuments [...] [should] go hand in hand with the excavation.” 46 Preserving the classical 
material was an issue in Didyma from the Start, but the concept went beyond Conservation 
measures to include partial rebuilding, additions, auxiliary buildings, ‘museum-quality’ 


43 Wiegand 19^9) , 71. 

44 Wiegand 1939I , 102. 

45 See Wiegand and Knackfuß I1944 

46 Wiegand I1939I , 106. 












Authenticity and Communication 


489 


rebuilding, and the presentation of architectural sculptures on the temple grounds. An 
enclosing wall was erected in 1906 that initially served to delimit and protect the temple 
area 47 but has also comprised an important design element ever since. Another compo- 
nent of the interpretive composition of the site that continues into the present day is the 
‘stone garden’ for the systematic storage of the temple finds (Fig. [3]). 



Fig. 3 | Didyma, stone garden of the Apollo Temple, view across the Mandra wall and the neighboring 
development towards the southeast and the new community of Didim on the Turkish Aegean. 


The recovered structural components were put back into their original position by anasty- 
losis or partial rebuilding whenever possible. In one example, Wiegand mentions the cella 
of the Didymaion, where 

the German expedition returned the stretchers and headers of the walls to their 
original positions as best as possible, such that the wall height was established up 
to a height of 10 meters. 48 

A decision was taken in the early twentieth Century in favor of leaving the three Standing 
columns as the emblem of the site and opposing the complete anastylosis of more 
columns; nevertheless, the numerous partially rebuilt stumps of columns give a sense of 
the structure of the space. Where statically necessary, unstable columns and wall panels 
were given easy-to-read additions made from small-scale poros limestone that had been 


47 Wiegand was involved in the resolution by the first International Congress of Archaeology in Athens that 
demanded the guarding and preservation of sites by antiquity authorities and governments, cf. Wiegand 
l? 93 l i° 5 - 


48 Wiegand I1939I , 106. 
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used alongside marble in the classical construction; column shafts were stabilized with 
iron rings - a visually undesirable but reversible measure. 

The handling of fallen architectural elements is remarkable. Knackfuß left some 
objects in their find contexts in order to preserve parts of the incomplete classical building. 
For example, whereas the peripheral colonnade of the Western pteron was moved in clas¬ 
sical times, fallen non-fluted column drums from the interior colonnade were reinforced 
in 1924/1925. They tcstify to the force of the earthquake, the traces of which would have 
been eradicated if the column drums had been erected (Fig. |]). 49 



Fig. 4 | Didyma, Apollo Temple, unfinished column in fallen position, preserved 1924/1925. 


The actions by Wiegand and Knackfuß - who feit obligated to maintain the substance of 
the site and a ‘museum-quality’ communication that transcended their research interests 
- led to the emergence of a deliberately designed artificial ruin authenticated by the 
actors, the result of decisions and interventions specific to their era. Today, the temple 
is ‘authentic’ in monument preservation terms because of both its classical elements and 
the implementation of intellectual and conceptual contexts 50 from the early twentieth 
Century. The actors reduced the complexity of the heritage buried under the rubble, 
using anastylosis, restoration, and ‘museumization’ to produce an image of the ruin and 
attribute cultural significance to it then and now. In this respect, the Temple of Apollo 
at Didyma is comparable to other ‘artificial’ ruins like the Acropolis of Athens and the 
Roman Imperial Fora. 


49 Tuchelt [1994I , 12. 

50 After Abel ftoicl 
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5.2 Conservator-restorers as trustees of museum objects 

As the aforementioned Charters and guidelines on the preservation of monuments 
emerged, documents with specific instructions for Conservation and restoration devel- 
oped that formulated ethical objectives for these at the same time. 51 Indeed, the preamble 
of the 2013 Articles of Association of the German Association of Conservator-Restorers 
(VDR) directly refers to the Venice Charter. 52 The concept of ‘cultural property’ used 
in the Charters, however, is primarily directed toward (immovable) monuments. Ar- 
chaeological finds, as the ‘original’ and ‘authentic’ sources of monuments, are usually 
better protected from changes in a museum context, rather than on archaeological sites. 
The handling of this movable cultural property is also addressed in the 1978 UNESCO 
Recommendation for the Protection of Movable Cultural Property. 

With this in mind, we must ask whether the finds are equivalent to the on-site 
monuments: what role does the authenticity of these objects, however it is described, 
play in the overall context? Should it be evaluated differently than the authenticity of 
the monument site, with its more or less immovable relics, buildings, and architectural 
fragments? 

In the Conservation and restoration of movable objects, the conservator-restorer as 
an actor generally faces a long history of interventions and decisions; the conservator- 
restorer’s future, moreover, will see complex processes of negotiation between the con- 
flicting priorities of authenticity and museumized communication. Like immovable cul¬ 
tural property, movable finds have often gone through multiple transformations before 
they are discovered. With their decontextualization and the often decades-long museum 
storage and use that follows, they are subject to further changes, regardless of their 
condition. New layers of this carrier of meaning, now rediscovered and transformed into 
cultural property, are added to the bündle of layers of the object’s history: the vestiges 
and strata of its formation (idea, creation) and use, as well as its decay and deposition. 53 
The object’s biography requires that the conservator-restorer record and document each 
(found) object in its materiality, with all layers, transformations, and traces, before further 
handling. What’s more, the object must be inspected and interrogated as something that is 
historically and culturally conditioned. 54 Disciplines specialized in other sources affecting 
the object must join the project in order to ascertain those aspects and facts that are not 
immediately apparent. 55 

Originality and authenticity are essential categories when considering an object crit- 
ically on the basis of sources; such categories need to be defined so that they are not 
understood as biased or one-dimensional. 56 In his Contemporary Tbeory of Conservation , 


51 Cf. http://restauratoren.de/wir-ueber-uns/der-verband/grundlagentexte.html (visited on 04/05/2016) and, 
among others, the Murray Pease Report (1964), revised form as the Code ofEtbics and GuidelinesforPractice, 
American Institute for Conservation (AIC); at the European level: E.C.C.O. Code ofEtbics of the European 
Confederation of Conservator-Restorers’ Organisations, Brussels 1993. 

52 “As the physical fabric of our cultural heritage, cultural assets provide us with a living insight into 
the past. [...]. With their work, conservator-restorers assume a special responsibility for cultural assets 
vis-ä-vis society at large and posterity. Their job is to protect, conserve and restore these assets in 
a manner that pays respect to the vast ivealth that their authenticity lends [emphasis added, cf. “the 
full richness of their authenticity” in the Venice Charter], while maintaining their integrity at the 
same time. The high ethical Standards that conservator-restorers have to adhere to are set out in 
the Codes of Ethics of Conservator-Restorers.” Official English translation dated 23 Nov. 2013 from 
http://www.restaurat0ren.de/hleadmin/red/pdI/2014-09-04_Satzung_Stand_23_11_2013_Englisch.pdf 
For the German original, see http://restaurat0ren.de/hleadmin/red/pdl/2012-07-05_VDR- 
Satzung_Stand_22_10_2011_K0rrektur.pdf (visited on 04/05/2016). 

53 Cf. Götz I2004 , 7; Thompson I1979I , 80. 

54 Philippot |i976I 

55 Götz {2004] , iQi-102. 

56 See Abel [2014 
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Salvador Munoz-Vinas criticizes the fact that so-called classical theories of Conservation 
consider Conservation a “‘truth-enforcement’ Operation”, the goal of which is to “reveal 
and preserve an object’s true nature or true condition.” 57 The definition of truth can vary 
greatly, for instance in the “history of the object” (after Camillo Boito; Gustavo Giovan- 
noni), which means that “the object’s Truth may then be in the traces of its evolution, in 
the object’s original shape, or even in the (presumed) producer’s intention (after Eugene 
Viollet-Le-Duc).” Munoz-Vinas lists additional factors including its “artistry” (after Cesare 
Brandi), its “material components” (after John Ruskin), its “documentary efficiency” 
(after Josep Ballart; Suzanne Keene) and its “material function” (after Antoni Gonzalez). 58 
The still widely held opinion 

that the preferred condition of an object is its authentic condition, that some 

change performed upon a real object can actually make it more real, is an important 

flaw in classical theories in Conservation . 59 

It is not a matter of one sole origin and one sole meaning and perception of an object, but 
a complex history of that object in its specific context. This generates multilayered results 
that can be understood as multiple authenticities. The understanding of authenticity that 
is sought or desired substantially depends on the attribution and subject-specific negoti- 
ation of the meaning of the finds and their contexts. First and foremost, the conservator- 
restorer functions as a seeker and reader of traces, regardless of the interpretation of 
the finds and archaeological evidence. The traces have to be identified, analyzed, and 
documented, to be integrated into the process of the object’s history with respect to their 
importance and the relative and absolute chronology. 

Old finds demand special attention and competence from the conservator. As 
palimpsests on which earlier generations have ‘inscribed’ themselves through their ac- 
tions, these finds offen prompt renewed interventions. Should the objects be ‘derestoredj 
or must they be? Does this have to be done physically, or is a virtual derestoration 
sufficient? Here the question of preserving the integrity of the object becomes especially 
urgent. What kind of material losses would be expected (and could be tolerated) from 
renewed interventions? Will an intervention wipe out historical traces? How significant 
are such traces? How can interventions be minimized, or carried out in a way that is largely 
reversible? 

In the decision process about how objects should be treated, the entire search for traces 
(including how it is documented) must lead participants to balance the pros and cons of 
which interventions and measures are reasonable. They should consider which of these 
are conducive to the object’s message and communication. This is a subject-specific as well 
as a social negotiation process; it is not dictated per se by ‘better’ knowledge, expert or 
otherwise, or supposedly objective criteria. Such a process requires close Cooperation and 
direct participation from very different disciplines in order to find a solution compatible 
with the object, as will be illustrated using the example of the stuccos from Ctesiphon. 60 

The city layout of Ctesiphon in what is now Iraq was examined in two excavation 
campaigns, one in 1928/29 by the Museum für Islamische Kunst (E. Reuther) and one in 
1931/32 as a joint effortwith the Metropolitan Museum of Art (E. Kühnei). The excavation 
collection in Berlin comprises more than 14 000 objects and fragments (pottery, glass, 


57 Munoz-Vinas (2.00 sf 91. 

58 Munoz-Vinas I2.002I , 34. 

59 Munoz-Vinas (100 4 95. Emphasis in original. 

60 The interdisciplinary project of Research Group C-3-1 includes Conservation- and building research- 
related examinations of stucco objects from Ctesiphon owned by the Museum für Islamische Kunst in 
Berlin. The project also includes both the visualizations of reconstruction hypotheses and finds and the 
concept and realization of the museum presentation and its evaluation. 
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stone artifacts, stucco decor, and architecture fragments). In the reception history of 
Ctesiphon, which was inhabited from Parthian to early Islamic times, the palace ruins 
with their large iwan (Taq-i Kisra/Arch of Ctesiphon) have become particularly lodged in 
the collective memory (Fig. [5]). 



Fig. 5 | Ctesiphon, the Sasanian palace ruins Taq-e Kesra with the great iwan (in 1932). 


Many of the stucco finds from Ctesiphon were conserved and reconstructed for exhibition 
purposes immediately following the excavations of 1929 and 1933, as pictures in the 
museum’s archives indicate. These measures were implemented by Willi Struck, a sculptor 
commissioned by the museum, but he is mentioned only in passing in Kühnel’s paper 
on the excavation. 61 Struck made careful additions, neatly reproduced symmetrical or 
recurring motifs of analogous objects, and completed individual panels in accordance 
with their former dimensions. Not all stuccos were convincingly completed, however; 
some were even dealt with demonstrably wrongly, either regarding their relation to 
one another or by seemingly random completions of motifs, turning the objects into 
subjective constructions. These restoration measures, rooted in the spirit of the time, were 
meant to make the objects less unsightly and more comprehensible, but in practice created 
a kind of artificial authenticity. As in the case of the temple of Didyma, conditions, views, 
and images emerged that had never existed in history; yet, from the moment of their 
creation, they permanently took hold in literature and the general perception. Extensive 
additions often superimposed on the original material, such as those of the Ctesiphon 
stuccos, would hardly ever be carried out today, on the one hand because there are often 
few scientifically comprehensible hypotheses behind them, and on the other because they 


61 Kühnei and Wachtsmuth |i933| , IV. 
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Fig. 6 | Sasanian mural relief panel with two ibices. 


can communicate to the observer a misleading completeness that obscures their actual 
fragmentary character. 

The stuccos, having been reworked several times by various actors into the present day, 
do not provide a uniform picture of the measures they have suffered. Divergent restoration 
methods engendered by the division of the Berlin collection during World War II 62 has 
led to sometimes marked differences in the stuccos’ appearance, even when they are of 
the same type. 

How the extensive measures influence the scientific interpretation becomes apparent 
when looking at the example of the ibex panel (Fig. |6| and that was examined and 
restored in 2014 in preparation for an exhibition. 


62 Objects evacuated on account of the war were divided among the Allied occupation forces; this led to 
a division of the Berlin collection after World War II. One part remained in the Islamisches Museum in 
the Pergamonmuseum, while the other was kept in the Museum für Islamische Kunst in Dahlem, West 
Berlin, until 2010. 
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Fig. 7 | Sasanian mural relief panel with two ibices (left) after restoration and (right) in a UV picture in 
which additions and old restorations can be seen. 


Without visible ornamental painting, the panel had previously been labeled as unpainted 
on the corresponding record card. In an earlier restoration, both the original material 
and the additions had been completely covered with a fine clay or silt slurry in order 
to simulate a uniform surface. Once this was removed, the commissioned conservator- 
restorer found the preserved remains of the color Version. 

How should an older restoration of this kind be handled today? Is ‘derestoration’ a 
reasonable solution in this day and age? The removal of old additions would inevitably 
pose a high risk to the stuccos, since such interventions can hardly be accomplished 
without losing or damaging the original material, if at all. Moreover, a part of the 
object’s historicity and therefore authenticity would be eradicated - because the only 
‘authentic’ condition of the object is that of this moment. Attempts to restore objects 
to an assumed condition that is considered to be better, then, are first and foremost a 
question of which course of action to choose. This process is particularly influenced by 
the actor’s cultural background, as well as other factors. 63 With this in mind, one specific 
approach to solving the Ctesiphon stuccos problem would be a virtual derestoration aided 
by modern computing technology, allowing finds and additions to be represented in a 
distinguishable and diverse way within the context of an exhibition. 


6 Actors II: Visualization 

The history of communication through visualizations in various media proves to be a 
history of grappling with the concept of authenticity. Since the beginning of the scientifi- 
cation of archaeology, the spectrum has ranged from rendering monuments in the most 
objective, ‘authentic’ way possible, to creating reconstructed, idealized, and reductive 
representations. 


63 Besides the cultural background of the actor, Munoz-Vinas jioosl , 4 also mentions politics, gender, and 
ethnicity as relevant factors. 
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6.1 Illustrators and photographers between authentic representation 
and Interpretation 64 

The visual rendering of monuments is crucially influenced by the respective creator’s 
knowledge and familiarity with the ancient world. As early as 1764, Winckelmann (1717- 
1768) explicitly pointed out the inaccuracy of engravings in his Geschichte der Kunst des 
Alterthums (History of Ancient Art), 65 writing that they represented an interpretation by 
the respective illustrators and engravers. Düring the nineteenth and twentieth centuries, 
as the scientific discipline of archaeology gradually became more institutionally and 
academically rigid and claimed to use objective and authentic images to communicate 
findings, Winckelmann’s realization became a subject of discussion. The debate continues 
to this day, continually replenished in the context of changing media and new inventions 
like photography, film, and digitization. The example of Eduard Gerhard (1795-1867), 
the driving force of the foundation of the Instituto di Corrispondenza Archeologica in 
Rome, shows that the concept of authenticity and objectivity underlying illustrations 
is mutable: Gerhard initially demanded careful and absolute visual fidelity in draw- 
ings, strictly supervising the rendering of every object with his own eyes and providing 
painstaking instructions to the artist. He approved of the line drawings that abstracted 
three-dimensional forms, calling them a technically useful method, and demanded that 
damages and additions to the ancient objects also be faithfully rendered at consistent scale, 
rather than beautified and distorted images being fabricated. 66 This position changed, 
however, when the Instituto di Corrispondenza Archeologica started operations in 1829 
and the primary duties of the institution grew to include the publishing and collecting of 
artifacts, in addition to debating them. Gerhard’s credo, “Monumentorum artis qui unum 
vidit, nullum vidit; qui milia vidit, unum vidit” 67 , signified that comparison is an essential 
element of archaeological research, and that there is an ideal behind the monuments and 
works of art that only crystallizes from a collection of several objects. In documentation, 
however, comparison also causes individual characteristics and variations to be repressed 
in favor of typical characteristics. Gerhard considered both documentation approaches 
authentic - the mechanical documentary rendering of one object, and the representation 
of an ideal or idea behind several objects. 

This example emphasizes that illustrations do not reflect timeless Statements but the 
time-bound ideas of a collective, in this case the still-recent scientific discipline of classics. 
The discipline can change, not least because of novel documentation practices and the 
change in scientific questions that these bring. But illustrations of this kind also reflect 
ways of seeing that are common to society as a whole, in a much broader sense, as we will 
see in the case of the reconstruction drawings that are used mainly in research on classical 
buildings. 

Reconstruction drawings are among the most influential of the media that classical 
architectural historians have at their disposal to communicate their research results. Not 
only do these drawings have a high information density, but they also enjoy broad com- 
prehensibility and suggestive power. Reconstruction drawings provide vivid atmospheric 
images that have a lasting effect on our mental picture of the constructed environment of 
the ancient world. 


64 Ortwin Daily and Moritz Taschner study media in archaeology as part of the Topoi research group C-3-3. 
Dally’s research focus is on photography, while Taschner specializes in reconstruction drawings. 

65 Winckelmann I1764I , XIX. 

66 Gerhard I1827-1837I Gerhard and Panofka I1828I cf. Jahn |i868j , 65-66. 

67 Gerhard [1831] (front page): “He who has seen only one of art’s monuments has seen nothing; he who has 
seen one thousand has seen one.” 
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For a number of reasons, however, the strong effect of this medium is not without its 
complications. One obvious and frequently encountered problem is that only a fraction of 
the reconstructions are based on scientific results. Even when these are missing, though, 
the more or less free additions create an overall picture that is convincing nonetheless. 
The fewer the actual findings, the more freedom the illustrator has and the more the 
final work resembles a Creative sketch. In extreme cases, the visualizations provide more 
information on their authors’ subjective images of antiquity than on the represented 
buildings themselves. 68 

The proportion of additions is the most striking indicator that illustrated reconstruc¬ 
tions are not able to deliver ‘objective’ images of a historical reality. Even in the less 
obvious components of a drawing, however, one can observe how much the result is 
determined by the illustrator’s individual horizon of experience, as well as the time-bound 
approaches and reflections rooted in the collective. The following example makes clear 
that even the choice of the perspective and the level of image detail can be a product of 
the time. 

A monograph on ancient council houses (bouleuteria) published in 1941 contains a 
reconstruction drawing by the architectural historian Fritz Krischen (1881-1949). 69 The 
caption, Miletus: Cityscape with council bouse in tbe Roman era, clarifies the illustrator’s in- 
tention: to communicate to the observer an idea of the urban space and its configuration, 
with the council house as a reference point (Fig. ||). 



Fig. 8 | Miletus: Cityscape with council house in the Roman era. 


Instead of resorting to a bird’s-eye view, an established representation pattern for such 
purposes, the illustrator chooses the line of vision of a real observer and combines it with 

68 Kockel iToi 4 211-212. 

69 Krischen I1941I , plate 2. The drawing is part of a series of reconstruction drawings made under the 
direction of Fritz Krischen at the Technische Hochschule Danzig in the late 1920s. The drawings became 
populär with a wider audience after being published in a guide to the Pergamonmuseum in 1932. See 
von Massow I1934 
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unconventional image detail: there is almost no relevant Information to discover in the 
center of the picture, where one would traditionally expect to find the most important 
elements. The important objects in the representation, especially the council house, have 
been moved to the sides of the image and massively cropped by its margins. These 
mutilations cause a considerable amount of turmoil in the representation. They create an 
urge in the observer to capture the buildings completely and to broaden the image detail 
on both sides. This continually pulls the viewer’s gaze to the margins of the picture, rather 
than allowing it to rest at the center of the picture. 

This is not the only point where this drawing breaks the rules of classical picture 
composition, but it is with precisely this putative ‘unstaging’ that a telling effect sets in. 
In its apparent lack of any artificial arrangement, the drawing suggests that it is capturing 
an almost arbitrary moment of seeing. The representation therefore approximates a real 
and vivid Situation and becomes more convincing. 

Even if the rules of ‘classical’ picture composition are negated and the conception of 
this reconstruction drawing can be considered original in its genre, the style of the image 
is not without precedent: it exhibits close parallels to the medium of photography, and 
even more to the medium of film. The image detail in particular recalls single frames from 
film sequences created by a horizontal camera pan. The stylistic device of the pan shot, 
in which the film camera is mounted in a fixed position and turned horizontally on its 
vertical axis, informs viewers about the environment and helps to Orient them. This kind 
of camera work was used especially widely when documenting urban spaces in the early 
film recordings of the 1930s and 1940s. It is therefore quite obvious that the illustrator of 
this reconstruction allowed the viewing experience acquired from the medium of film to 
influence his work. The illustrated cityscape of Miletus has the appearance of a ‘modern,’ 
putatively objective film still, suggesting to the viewer that the representation possesses 
the same level of documentary objectivity as a recorded film. 

Such time-bound ways of seeing can also be understood when looking at the debate 
over the ‘right’ way to take pictures of the archaic Korai of the Acropolis of Athens: 
archaeologist Ernst Langlotz (1895-1978) criticized the established practice of taking 
pictures of Greek sculptures in front of a dark background. Since the representation 
blocked out the environment in which the sculptures had originally existed, it was more 
appropriate for “a cadaver in anatomy dass” than the “almost breathing physicality of a 
Greek sculpture which, when hit by the sun, lights up from within” (Fig. |]). 70 

Langlotz also considered drawings to have a fundamental advantage compared to 
standardized photography, especially for showing the vividness of the sculptures. Eie 
inferred from this that archaic sculptures at the Acropolis should be pictured casting 
shadows in sunlight, because then they would be depicted “as the Greeks would have 
seen them.” 71 Langlotz established this maxim when presenting the archaic Korai of 
the Acropolis of Athens in the 1920s and 1930s. 72 Langlotz’s position, influenced by 
the Third Humanism and showing a dramatically idealizing view of Greek art, would 
not go unchallenged. Only shortly after the publication of his work on the Acropolis 
(1939/41), 73 the reviewer Gerhart Rodenwaldt (1886-1945) praised the high quality ofthe 
photographs, emphasizing their high attractiveness to amateurs because of their vividness 
and play of light and shadow, but he contested the scientific value ofthe outdoor shots. 
As early as 1935, when Walter Hege had taken new photographs at Olympia, Rodenwaldt 
had emphasized that photographic pictures were time-bound: “A good picture - and only 
those will be mentioned here - is far from being an objective rendering. It signifies the 

70 Langlotz (1979! 4-5. 

71 Cfr. Geominy |i995| , 15. 

72 Schräder [1939^ Langlotz I1941I 

73 Schräder ji939fe Langlotz 11941! 
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Fig. 9 | E. Langlotz taking an outdoor photograph of the Acropolis, 1936. 


opinion of an artist or the interpretation of a scholar.” 74 Langlotz’s approach is time- 
bound. But this is no less true of Rodenwaldt’s position; he himself worked closely with 
the photographer Walter Hege, whose experiments with light helped to publicize a heroic 
image of the Greeks that was very populär in the 1930s and 1940s. Langlotz’s formal 
descriptions and empathy allowed him to objectify the artist’s point of view when creating 
a work of art and to capture it in photography. 75 


6.2 Architects of virtual modeling 76 

At first sight, the problem of the virtual modeling and reconstruction of ancient architec- 
ture seems to correspond to that of reconstructions by illustrators. In both cases, only a 
fraction of the reconstructions and designs of a whole picture of the architecture are based 
on actual findings. The virtual world, however, adds a new dimension. Virtual modeling 
facilitates the creation of reality, down to the textures of surfaces and the distribution 
of light. But with each Step toward visualizing a more realistic impression, this reality 
diverges further and further from the confirmed evidence and becomes hypothetical if not 


74 Rodenwaldt [i935| , 356. 

75 Harder 

76 The chair of visualization at BTU Cottbus-Senftenberg has been developing virtual 3-D representations 
as a part of the research group C-3-1 that are based on the ‘visualization of uncertainty’ for the exhibition 
on Ctesiphon at the Museum für Islamische Kunst in Berlin. 






500 


Friederike Fless et al. 


fictional, 77 whereas the traditional media of architectural reconstruction - constructed 
models or drawings - have an inherent distance from the object they represent. 

The challenge of three-dimensional virtual modeling of architecture, then, is to clarify 
the discrepancy between the authentic architectural finding and the reconstruction, i.e., 
to visualize the uncertainty in the knowledge of its original appearance. A virtual model 
of the Pergamon was used to develop methods and conventions for the ‘visualization of 
uncertainty! Unlike a reconstruction, these visualize hypotheses but also communicate 
an overall impression of an ancient site. 78 A hypothetical visualization of this kind is 
especially not meant to pretend that a complete reconstruction is possible, but rather 
to show clearly that every reconstruction is always also hypothetical. 

The ‘visualization of uncertainty’ in virtual modeling uses traditional elements and 
processes from architectural reconstruction and architectural representation. Modeling 
and picture composition seek to emulate the traditions of archaeological perspective 
drawing, architectural photography, and architectural design models (Fig. |iö|). 79 



Fig. io | Ctesiphon, the Taq-e Kesra palace, 3D model. 


The form chosen to visualize uncertainty is basically composed of two interlocking ele¬ 
ments, namely a virtual three-dimensional model and its representation. A design process 
is then allocated to each element: the geometric abstraction of the three-dimensional 
model as a three-dimensional design, and the virtual photography, so named because 
it explicitly seeks to emulate real photography. Traditional methods of representation are 
combined so that the reconstructed architecture can be perceived as natural. 

Since a drawing allows for a lot of flexibility in interpretation, it is read correctly in its 
vagueness. In the same way in which drawing can mask uncertainties, the architectural de¬ 
sign model deliberately leaves decisions open. In order to make use of the viewing habits 


77 The discrepancy between academia and illusion is especially pronounced in Hollywood’s film industry, 
for example in Wolfgang Petersen’s 2004 film Troy. 

78 See Läufer et al. j2.oi il , 82-86. Cooperation in the exhibition and publication Pergamon: Panorama of an 
Ancient Metropolis of the Staatliche Museen Berlin as part of Topoi I in 2011/12. 

79 Lengyel and Toulouse [201 ij , 182-186. 
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of the design model, the visual appearance of the virtual model follows the traditional 
architectural plaster model. One way uncertainty is achieved at the level of the model is 
by using varying degrees of detail. While finds are represented by detailed models, they 
are complemented by different abstract geometries according to the level of certainty. 
This clearly communicates to the observer that it is a representation to be interpreted. 
Highlighting the original evidence can also emphasize the find and visually offset it from 
the hypothesis. Contradictory hypotheses are shown alongside one another or one after 
the other, with the multiple representations corresponding to the multiple interpretations 
(Figs. [xx]). 



Fig. 11 | Ctesiphon, three 
possible options of roofscapes 
of the residential house Umm 
az-Za’atir. 


The buildings’ vertical lines - because the eye always sees buildings’ vertical lines as vertical 
- and the choice of eye level have been borrowed from traditional architectural photog- 
raphy. Viewers need to be certain of when they are and are not at the level a pedestrian 
would be. If a virtual model is to be believable, it is necessary that the representation is 
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Fig. 12 | Ctesiphon, reconstruction of the Western iwan of the residential house Umm az-Za’atir. 


clearly from either an aerial view or the perspective of natural eye level (Fig. [12]). So as 
not to add another dimension to the degree of uncertainty, the virtual models are kept 
monochrome for as long as possible, in the style of black-and-white photography, thus 
concentrating on the form. 

The form selected for virtually modeling the ‘visualization of uncertainty’ thus draws 
on basic methods and conventions that are visually familiär from architects’ design 
processes. 80 Architectural design therefore contributes to the archaeological discussion, 
for example through its involvement with order, practicability, and statics. 81 Above all, 
however, the ‘visualization of uncertainty’ attributes an active role to observers, since 
only through their own interpretation and their own imagination does an image of 
architecture emerge. 


7 Actors III: Museums 

The conflict between authenticity and communication is also found at the moment when 
the objects and media-translated knowledge of ancient monuments are communicated 
to the public by the museum as an institution. Here the discourse on authenticity and 
authentification takes on its own particular form yet again, as curators, designers, and 
specialists in education and interpretation become involved. 


7.1 On representation 

The International Council of Museums (ICOM) defines a museum as 

a non-profit, permanent institution in the Service of society and its development, 
open to the public, which acquires, conserves, researches, communicates and 


80 On image Science, see also Lengyel and Toulouse I2013I , 335-336. 

81 Schock-Werner [IcTT, 71-73 explains this using the example of Cologne Cathedral. 
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exhibits the tangible and intangible heritage of humanity and its environment 
for the purposes of education, study and enjoyment. 82 

Archaeological museums claim to represent interpretations of history based on sound 
Science, and they communicate these as part of exhibitions and educational programs. 
No two museums are alike: they differ tremendously with respect to the composition of 
their collections, the size of their exhibition spaces, the social and geographical context 
into which they are embedded, and the history of their origins, as well as their guiding 
principles and the resulting variations in management practices, collections acquisition, 
Conservation and restoration practices, and museum communication. 

The different attitudes about the reconstructability of history and the originality of 
objects are reflected in these practices, which Henrietta Lidchi has described as the result 
of negotiation processes that must be put up for discussion: 

Museums generate representations and attribute value and meaning in line with 
certain perspectives or classificatory schemes that are historically specific. They do 
not so much reflect the world through objects as use them to mobilize represen¬ 
tations of the world past and present. 83 

The Museum für Islamische Kunst in the Pergamonmuseum of the Staatliche Museen zu 
Berlin will be used as an example for the following reflections. 84 The sharp increase in the 
number of visits to the museum, up more than 80 percent over the last six years to almost 
900 000 visits in 2013, demonstrates huge public interest. The objects in the collections 
are the basis for the museum communication: 

As a place of lifelong learning, the museum fulfills an educational mandate, of 
which its collections are the basis: original objects used to develop exhibitions on 
historical, cultural-historical [...] themes. 85 

Many museums of archaeology and art lay claim in their presentations to a sometimes- 
undefined authenticity of their exhibits, as ‘originalsj and to the authority of the scientif- 
ically investigated and communicated contents of these exhibits. Respect for the original 
is defined as part of the canon of cultural education and is reflected both in how that 
original is staged by curators and conservator-restorers and in the ritualized actions of its 
audience. The original is considered to be material evidence from a historical context; its 
authenticity is part of the claim to truth and therefore the authority of the museum. 

Societies in which history has been communicated as a projection, without critical 
derivation from the primary sources, often place special emphasis on the idea connected 
with the object; historical stress marks and dents take the shine off. The object is a piece 
of evidence; its readability as an authentic source, as material evidence of the past, is 
secondary. For example, whereas in some Middle Eastern societies historical monuments 
are overrestored to brilliance, degrading the historical substance in the process , 86 societies 


82 Museums I1986/2001I 

83 Lidchi [1997I 160. 

84 As a research institution, the Museum für Islamische Kunst is part of the research group C-3-1 which con- 
centrates on the communication of academic findings to the public at large based on the archaeological 
finds from Ctesiphon. One result of the project will be an exhibition in 2016 representing Ctesiphon’s 
cultural-regional, historical, and topographic characteristics and show the importance of the site as a 
place of contact between the late ancient and early Islamic traditions. The exhibition will also look at 
the scientific problem of reconstructing the past from the viewpoint of various specialist disciplines. 

85 Museumsbund and Museums Deutschland (2006! (Standards for Museums). Emphasis added. 

86 Example cases include the restoration of extensive faience mosaics in Iran and Uzbekistan that were 
completely renewed at the cost of the historical material, as well as the uniform recladding of historical 
mosques in Syria with newly interpreted, historicizing facades. See Weber [SccH 186-188. 
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Fig. 13 | Masjed-e Shah in Isfahan (Iran), dorne of the mosque. Left: the historical tile mosaic. Right: its 
skillful modern replacement. 


in central European contexts often tend to the romantic idealization of ruins and an 
aesthetic of patina (Figs. ;. 

But when is an object authentic, and why? Objects have different levels of meaning 
resulting from their material characteristics, their history of use and attributions. The 
section on conservators-restorers above makes mention of the object’s biography, from 
the first user context to the material and nonmaterial deformations of the secondary 
contexts. 87 Many objects do not have a known provenance; they come straight from the 
art market to the museum, where researchers attach meaning to them. Besides being 
attributed to historical contexts, they are systematized and assessed as important or 
unimportant in their historical, material, technical, aesthetic, and collection-specific char¬ 
acteristics. Social anthropologists in art and material culture from Barthes to Gell 88 speak 
about the symbolic charging of objects with meaning, especially as elements of nonverbal 
speech in social interaction. Levels and attributions of meaning change considerably 
depending on the various user contexts, so each Situation calls for a new evaluation of 
when an object is authentic for what and for whom. Let us remain in our context: the 
communication of archaeology in the museum and the Ctesiphon project. 


87 See 0 Conservator-restorers as trustees of museum objects. 

88 See Barthes I2005I and Gell I1998I 
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Fig. 14 | Hanabila Mosque in Damascus / al-Salihiyya (Syria), cladding of a historical mosque from the 
i2th c. in a free modern interpretation of a much later style, combined with the cleaning of all historical 
material inside the courtyard. 


7.2 Design and Staging 

Putting artifacts on display in museums is simultaneously an act of mystification 
and demystification. First, because it involves elevating it to a rare object of art, 
in a scenography that follows a certain narrative imposed by the museum as an 
authority. The second, because it explains the object in a scientific way, based on 
evidence, proofs and analysis. The object itself being ‘original’ and thus declared 
authentic. So in fact there in this process, a tension between myth and reality 
arises. Authenticity turns out to be a means to prove myths are somehow ‘realj or 
to elevate history into a myth. 89 

This polarity between the mystification and demystification of objects so aptly described 
by Barthes is countered by curators and designers in a variety of ways. These can be roughly 
assigned to three ideal types according to Kamel: 90 first, by choosing formal aesthetic 
presentation forms like the White Cube described by O’Doherty, 91 exhibition organizers 
present objects as decontextualized works of art, thereby ascribing a universally valid 
aesthetic to them that should be intelligible to all recipients, independent of their cultural, 


89 Barthes |2.oosl , 233: ’Nous voguons sans cesse entre l’objet et sa demystification, impuissants ä rendre sa 
totalite: car si nous penetrons l’objet, nous le liberons mais nous le detruisons; et si nous lui laissons son 
poids nous le respectons, mais nous le restituons encore mystifie.’ “We constantly drift between the object 
and its demystification, powerless to render its wholeness. For if we penetrate the object, we liberate it 
but we destroy it; and if we acknowledge its full weight, we respect it, but we restore it to a state which 
is still mystified.” 

90 Kamel | 2 qo 4 

91 O’Doherty |i 999| . 
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Fig. 15 | Presenting the object 
as a monument: the famous 
Mamluk enameled glass flask of 
the Museum für Islamische 
Kunst in the 1910 exhibition 
catalogue. 


social, or individual attributes. Second, scientifically legitimized levels of meaning of 
objects are communicated in contextualizing presentation forms, for example through 
the use of explanatory texts and pictures, leaving the interpretive sovereignty over the 
objects to the museum. Third, the decision in favor of constructivist presentation forms 
relates to the intention to demonstrate the diversity and contradictoriness of scientifically 
obtained findings and to admit additional levels of meaning that do not originate from the 
academic discourse. These different possibilities to present objects, and their associated 
allocations of meaning by observers, are an indication that in an exhibition, “objects never 
have a meaning of their own; rather, people construct meaning for themselves .” 92 

The example of the collection from Ctesiphon shows that the tension between re- 
construction (in the sense of constructing new objects from archaeological material) and 
the desire for authenticity in exhibitions was already generating discussions during the 
founding phase of the large European museums. The excavations in Ctesiphon took 
place during the construction period of the Pergamonmuseum (1910-1930/32). The 
museum had been setting new, controversial Standards for presentations with its 1:1 scale 
reconstructions of large architectural pieces since the 1880s. 93 With his vision, Theodor 


92 Kamel EÖ04I 87. 

93 See Karl Scheffler (1869-1951), who wrote on the centenary of the Berlin museums in 1930 of the 
Pergamonmuseum plans “that the success with the public will admittedly be great, but the quiet art lover 
will turn away from the theatre-like atmosphere with discomfiture” and Adolf Behne (1885-1948) in 1930 
in the weekly Weltbühne, among others; cf. Blauert 2.009I and Bilsel j2.oiTl , 35. Museum concepts were the 
subject of the work of Cross Sectional Group IV in Topoi I, and were addressed at the Andrae-Wiegand 
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Fig. 16 | Top down: The first 
presentation of the Ctesiphon 
material at the Kaiser-Friedrich- 
Museum (now the 
Bode-Museum) at the special 
exhibition in 1930, the 
Ctesiphon Hall at the newly 
opened permanent exhibition 
of Islamic art in a general 
objective aesthetic presentation 
in 1933, and the Ctesiphon Hall 
at the permanent exhibition of 
Islamic art with a modernist 
exhibition aesthetic in 1956. 
Basic information is given for 
each object. 














508 


Friederike Fless et al. 


Wiegand added a level of meaning that purists considered a distraction from the object as 
an authentic work of art: the Overall impression, or “the view of the monumental whole.” 94 
This marked a decisive change in the semantic level of the work as a complete work of art: 
that reconstructions should communicate something of the ‘authentic primary context! 
Out of necessity, this change included specifying the original historical state. Gray areas or 
variants were not always clearly expressed. Even the obvious imperfections and additions 
to the Pergamon Altar do not prevent visitors from asking whether it is in its ‘original’ 
state. 

Another innovation in object presentation came along at almost the same time. 
Influenced by the New Objectivity movement, art historians called for a focused view on 
the individual work of art, without the contextualizing hanging of objects or exhibition 
architecture, making Wilhelm von Bode’s ‘style rooms’ ( Stilräume ) a thing of the past. 95 
Friedrich Sarre (1865-1945) and Ernst Kühnei (1882-1964) developed objectified exhibi¬ 
tion architecture for the 1910 exhibition of Islamic art in Munich and a comprehensive 
catalogue that celebrated the object as an individual monument (Fig. |T^|). Thus the ‘view 
of the whole’ focused on the object as such, enhancing the object’s visual integrity and 
transferring the notion of the masterpiece to non-European art. While it is true that this 
approach - presenting a work of art with a concentration on its aesthetics as the most 
authentic quality of the object - constituted a systematic reduction to the exhibit itself, it 
also eschewed numerous other levels of meaning inherent in the object (Fig. | 76 | ). 

In the midst of these developments, the Ctesiphon collection went directly into the 
museum’s exhibition. Stucco decor, mostly surviving in fragments, was reconstructed 
and some of it ‘composed’ anew. 96 The reconstruction and presentation of the objects 
as art was important to the museum organizers, whereas the significance of the finds for 
the museum’s narrative was not a priority in their communication, so contextualizing 
explanations for these unprecedented fragments were usually not given. 97 Neither did 
the curators communicate their own time-bound historico-cultural identity when they 
classified the art and culture of Islamicate countries into the global history of civilization. 
The current reconception of the Ctesiphon exhibition is an attempt to put this history 
into context. By examining the reconstruction process and highlighting imperfections 
in both the object and the knowledge of the interconnections, it seeks to communicate 
the change in meaning and attribution of meaning in the history of the object and its 
presentation in the museum. 

One of the ideas for the reconceived Ctesiphon exhibition design is to mount the 
objects (which are stucco architectural elements of iivans from different houses in Cte¬ 
siphon) on a three-dimensional truss, floating in space in such a way that their assumed 
Position in the iivan is visible from one particular point of view. A screen within the 
truss allows the visitor to roam through a digital reconstruction of iwans developed by the 
working group 98 that includes and highlights the original objects on the truss. The space 
leff between the floating objects underlines the uncertainty or lack of evidence of the 
original Situation. The reconstruction is suspended in space, open and reversible, creating 
a tension between the objects and their contextualization. 


Colloquium, Conceptions of Space in Museums, in December 2009. Benedicte Savoy is now continuing this 
work in the research group C-3-3. 

94 Wiegand [193c! 20. 

95 Klonk I2ÖÖ9I , 120-125. 

96 See 0 Conservator-restorers as trustees of museum objects, page 18-21. 

97 On the objects of the excavation, see Kühnei and Wachtsmuth [i 9 3 3| . 

98 See the article on architects of virtual modeling. 
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7.3 Communicating and experiencing 

Recent years have seen discussion of questions of authenticity and authentification in the 
sense of a ‘true’ writing of history in exhibitions. With societies diversifying, issues of 
representation and the construction of historical narratives in museums and on sites have 
challenged how cultures and history are represented in museums. Influenced by critical 
theories, the new museologies advocate more audience-centered thinking in museological 
theory and practice, for museums to go from ‘being about something’ to ‘being for 

5 99 

someone. 

This development has gone hand in hand with a shift in the way audiences are per- 
ceived and addressed in exhibitions and on sites. Transmission models of communication 
and behaviorist learning theories have been criticized as considering audiences to be 
passive receivers of singulär information. Constructivist thought and learning theories 
conceptualize museum users’ today as active meaning makers, whose approach to and 
interpretation of objects and exhibitions is influenced by their individual intellectual, 
social, and cultural background. 100 Users thus selectively interpret objects, sites, and 
exhibitions through multiple lenses. Moreover, as research has shown, people have a huge 
ränge of motivations for going to museums 101 and various learning experiences that they 
get from their visit, 102 with aesthetic experience or cognitive understanding as only two 
among many. 

Against the background of the constructivist paradigm, an ‘authentic experience’ of 
the past seems obsolete, since “there is no such thing as an inauthentic experience because 
that experience happens inside of us.” 103 According to Pine and Gilmore, one way to 
interpret the demand by some audiences to experience ‘authentic’ history is to consider 
it as the search for a memorable experience in an experience-oriented society. 104 Taken 
to the extreme, the nostalgic need for an immersion into bygone times might be a way 
to escape from reality and is thus a reflective and Creative act by modern subjects, who 
begin to search for possibilities of self-localization after losing traditional structures. 105 
Alternative learning environments like exhibitions become playgrounds for imagination 
and creativity, alternatives to the formalized learning environments where historical 
knowledge is presented in a systematized form. 

The changing notions about the social responsibilites of institutions that produce 
and display historical evidence have an impact on interpretation practices at museums 
and on sites, as does the acknowledgment of museum and site users as active meaning 
makers. Rather than relying on only one strategy of communication, the experts in 
museums apply a bündle of different approaches to allow for multiple methods to make 
meaning and construct knowledge, including affirmative, reproductive, deconstructive, 
and transformative strategies. 106 Moreover, museums and sites are being conceptualized as 
informal learning contexts that allow for free-choice learning. Multiple perspectives are 
provided through participatory strategies that develop content to complement or chal- 
lenge academic perspectives. For example, people from Islamicate countries might add 
layers of meaning to be attached to the famous Taq-i Kisra alongside the archaeological 
knowledge about the present site. 


99 Weil |i999j 

100 Cf. Silverman I199 st Hooper-Greenhill 1999; Hein |i99sl 

101 See, e.g., Falk, Moussouri, and Coulson I1998I , 38-43. 

102 Hooper-Greenhill {2.004! 

103 Pine and Gilmore [2.007t 78. 

104 Pine and Gilmore [2.007t 76. 

105 See [|. Wider spheres of authenticity, page 3-5. 

106 Mörsch [Toi 4 
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Museum communication and Interpretation is considered an important aspect of the 
process of developing the Ctesiphon exhibition, in order to explore suitable approaches 
and new paths of museum practice. This team approach has been supplemented by 
regulär workshops with the research group and evaluative supervision of the development 
of the exhibition, which fulfills a collaborative function according to Nina Simon. 107 The 
team also seeks to develop an framework of Interpretation that allows people to not only 
cognitively engage with the exhibition, but to be entertained and encouraged to interact 
with their companions or use the exhibition to reflect on personal values. 108 


8 Authenticity: conclusion 

As a guideline for the preservation and communication of cultural heritage, the Venice 
Charter has had a normative effect because of its demand to hand on historic monuments 
“in the full richness of their authenticity!’ This new Standard generated a discussion that 
continues to this day. We have shown in this paper that authenticity is never an absolute 
and constant quality inherent in an object or an experience, whether in the preservation 
of cultural heritage or in a wider sphere, but that it is constructed in various processes of 
acquisition, including the process of research. 

Examples from the history of research in archaeology, historical monument preserva¬ 
tion, Conservation, and museology have shown clearly that these constructions are not 
the specific result of present-day findings, but are always the time-bound products of 
decisions and attributions by actors. These decisions and attributions are connected to 
what these actors regarded as authentic at a certain time and to how they wanted to 
communicate this authenticity. This is as true of the archaeologists and architectural 
historians who uncovered and singled out individual layers of complex monuments as 
it is of the conservator-restorers who uncover layers and add new ones while making 
completions or applying layers of paint, forced to make decisions about older restora- 
tion measures. Photographers, illustrators, and architects have tried to communicate the 
authentic impression of a monument - their efforts, too, were the result of selections and 
definitions. 

At the same time, authenticity has been and still is one of the central issues of museum 
communication, and continues to be subject to the attribution processes of meaning 
and history today. This is why actors have always assumed active roles of authentication, 
independent of the theoretical reflection and definition of “different meanings of authen¬ 
ticity as employed in social practice.” Such cases have been described only anecdotally in 
the present article as far as their being both time-bound and conditioned by disciplines 
and institutions, but they have nonetheless established that focusing on the process of 
authentication and communication allows us to more clearly outline and describe the 
determining factors and intentions of actions in the present and the past. 

Thinking beyond this reflection and its results, the focus on processes of authentica¬ 
tion and communication also leads to another question: How does one operationalize 
these findings going forward and include them in future actions? The research group is 
pursuing two possible approaches: in the museum sphere, an approach has been chosen in 
which authentications are continually addressed and reflected in evaluations that occur as 
part of the process, to be filled out by research groups, representatives from visitor groups, 
and other external actors. One reason this is being done is to create concrete starting points 
for the communication in exhibitions. The second approach is the Archaeotopia project, 


107 Simon Eöicf 

108 For the empirical research from archaeological museums underlying this assumption, see Macdonald 
jäöööjand Brida and Tokarchuk [zoi 4 
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which uses concrete fieldwork projects to focus on the scope of action and action patterns 
of manifold authentication pracdces, as well as their roles when archaeological sites are 
produced and appropriated by different stakeholder groups. 
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A. Werning 

Early Visual Cultures and Panofsky’s Perspektive 
als 'symbolische Form' 


This paper investigates the historical dimension of perspecdval representadons. It aims 
to provide a heterogeneous though comparative picture of culturally unrelated visual con- 
ceptualizadons of pictorial spaces, written with a view toward explaining how the multiple 
modes of perspective were introduced in andquity. Point of departure for this critical 
approach is Erwin Panofsky’s essay Die Perspektive als ‘symbolische Form’, published in 1927. 
His essay analyses the pictorial visualizadon of space and spadality in different historical 
contexts, examining their cultural codification in terms of the heurisdc category of ‘sym- 
bolic formi However, ‘perspective’ which is commonly understood as synonymous with 
‘linear perspective’ deserves a new discussion in the context of diverse visual cultures: A 
‘naturalisation’ of the gaze as it is suggested by pictorial spaces which funcdon mimedcally 
is primarily associated with the early modern period in Western art. Instead of merely re- 
reading Panofsky’s canonical text, this paper presents an interdisciplinary re-viewing of a 
selecdon of the pictorial examples chosen by Panofsky, commenting upon their perspec¬ 
tiveis) from different vantage points. 

Perspective; Erwin Panofsky; pictorial space; spadal percepdon; cultural skill; visualiza- 
don; diagram. 


i Introduction 

Within the context of its aim to study spatial concepts in visual media of past historical 
periods in a comparative perspective, the research group Pictorial Cotistructions of Space(s) 
has analysed the phenomenon of the cultural and historical relativity of perspecdval tech- 
niques of representation. Within Western art history, linear perspective is usually the start- 
ing point for a discussion of pictorial renditions of perspective, thereby often implying 
that this is the most ‘natural’way of rendering human spatial perception pictorially. ffow- 
ever, there is an immense variety of spatial-perspectival concepts in early visual cultures, 
and especially in those cultures which are seen as precursors within European art his¬ 
tory. What is the significance of these concepts? Semiotically, every meaningful visual 
expression is awarded a character which is ‘symbolic’ in a wider sense. 1 This equally holds 
true for perspectival representation. The lack of a uniformed treatment of pictures from 
the ancient Near East, Greek and Roman antiquity and the Middle Ages in terms of 
perspective or viewpoint cannot simply be explained by artistic inability. Searching for 
Contemporary ways of seeing or cognitive structures within these pictures means taking 


Section [2] Mental images and diagrams in Egyptian art: D. A. Werning. - Section [3] Rethinking Panofsky 
from an Assyrian perspective: Dominik Bonatz. - Section 4: Magnificent perspectives: S. Muth, N. Dietrich. 
- Section [5] Inverted perspective viewed from its beginnings: J. Fabricius. - Section [ö] Looking through the 
wall: Th. Poiss. - Section^ The Fountain of Fife: T. Bawden, K. Gludovatz. 


1 With Charles Sanders Peirce we can speak of ‘iconic’ signs if there is a resemblance to the signified or 
‘symbolic’ signs in a narrow sense if there is no such resemblance (cf. Nöth 2000 66,179,193-196). 
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into account spatial concepts and perspective Systems above and beyond linear perspective 
and recognising these as autonomous means of diverse techniques of communication. 

The starting point for this paper is a critical reading of Erwin Panofsky’s influential 
essay Die Perspektive als ‘symbolische Form ’ inspired by continuing debates within (art) his- 
tory. It is not our aim to discuss Panofsky’s ideas from the perspective of visual culture 
studies, as this has been done sufficiently by others. 2 Instead, we wish to evaluate Panof¬ 
sky’s argument with regard to the illustrations he uses, offering alternative interpretations 
and explanations. The analysed images and fragments of image and text stem from very 
diverse cultures and periods; nevertheless they can offer important insights for the central 
problem of perspective as an intended means of constructing space pictorially. Departing 
from historical models which are essentially teleological or linear, we wish to show that 
the historicity of perspectival modes of representation is central. 

The canonical art historical text Die Perspektive als ‘symbolische Form] first published 
in 1927, 3 may be understood as one of the many hermeneutic attempts of the first half 
of the 20th Century to connect formal characteristics of artworks with Contemporary 
imagination and knowledge in a comparative perspective. The essay recalls formalist ap- 
proaches of art historians such as Alois Riegl at the same time as anticipating Panofsky’s 
‘iconology,’ developed systematically at a later date. The essay’s detailed argument is at 
times speculative, postulating a knowledgeable reader. It brings together several aspects: 
the physiological and psychological prerequisites of human perception, scientific models 
in the fields of geometry and optics, artistic conventions of the depiction of space as well 
as philosophical and religious concepts of the Constitution of reality. 

It is the suggestive concept of ‘symbolic formj borrowed from Ernst Cassirer, which, 
alongside the development of Panofsky’s arguments in terms of emphasis and the open- 
ness of certain formulations has led to an extensive discussion of the essay, a discussion 
which still continues today. 4 Among other things, scholars have criticised the sweeping 
narrative of his account which emphasises the shift from the heterogeneous and aggregate 
space of antique and medieval art to the systematic space of linear perspective with the 
Renaissance, subscribing to an intrinsic logic of development. 5 Despite further develop- 
ing Riegl’s cultural relativism and ascribing to different historical periods and cultures 
their own perspective Systems, Panofsky ultimately characterises them as qualitatively not 
on a par with Renaissance perspective. 6 The extensive consideration of optical, physical 
and psychological aspects of human perception has been revealed as leading Panofsky to 
sideline constellations of the relationship between pictorial space and the space of the 
viewer, constellations that differ from the Winkelperspektive he ascribes to the Greek and 
Roman periods of Antiquity, as well as the Middle Ages, and the window-definition of 
perspective in the Renaissance. 7 The universal applicability and adequacy of the principles 
of perception cited by Panofsky has also been questioned. For example, it has been pointed 
out that the spheroidal visual image he claims for Antiquity is the result in part of a 
misinterpretation of antique sources and does not correspond to the visual impression 
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as it is verifiable through experiment. 8 Furthermore, it has been noted that consideration 
of medium-specific relativity of particular conventions of depiction has been neglected. 9 

Finally, Panofsky’s conceptualisation of perspective as ‘symbolic form’ has met with 
fundamental criticism. According to Panofsky, who quotes Cassirer without discussing 
him in detail, perspective can be regarded as 

one of those ‘symbolic forms’ in which ‘spiritual meaning is attached to a concrete, 
material sign and intrinsically given to this sign.’ This is why it is essential to ask 
of artistic periods and regions not only whether they have perspective, but also 
which perspective they have. 10 

This use of the term, however, is not in accordance with Cassirer’s concept: In the context 
of his neo-Kantian philosophy of knowledge and culture, bigger areas such as those of 
myth, Science and religion were symbolic forms. 11 

It is notable that an in-depth discussion of Panofsky’s arguments has taken place 
mainly within the art historical studies of medieval and modern art, while within classical 
studies brief, approving or dismissive accounts have predominated. 12 This is probably in 
part due to the fact that Panofsky’s understanding of the culturally specific conventions 
of imaging in the art of the ancient Middle East, Egypt, Greece or the Roman Empire was 
fragmentary, along with the state of archaeological research at the time. It is therefore no 
accident that he does not refer to any monuments from the Near East, that Roman art 
is awarded a minor role, and that the example he uses for Egyptian art is a well-known 
garden scene from a Theban tomb (see Fig. [ 7 J which is not in all respects representative 
of Egyptian art. 

Even if one no longer wishes to subscribe to Panofsky’s idea of an alternative, 
spheroidal, curved perspective of Antiquity - his basic understanding of perspective as 
a cultural convention remains undisputed today. The fact that his concept of ‘symbolic 
form’ is still relevant is evident when Karen Michels and Martin Warnke speak of per¬ 
spective as a “conventionalised cultural symbol” 13 , or Hans Belting terms it a “cultural 
technique.” 14 A fruitful continuation of Panofsky’s approach needs to “ umveave ” the 
“grand tapestry of‘symbolic forms”’ of “[vjision, space, world pictures, and art pictures’’ 
as W.J.T. Mitchell has demanded. 15 This is particularly important as the causal relations 
between these individual aspects offen remain vague. Acomparative-cultural engagement 
with antique and medieval two-dimensional images and their various perspectival Systems 
of representation, which do not follow Renaissance linear perspective, is particularly well 
suited to re-evaluate Panofsky’s arguments by replacing the cognitive epistemological 
framework with a historical one. 

The aim of the following essay cannot, of course, be to provide a concluding evaluation 
of Panofsky’s essay from the view of classical studies. Instead, taking as a starting point 
some works of art which Panofsky refers to and which his essay illustrates, the authors 
examine the individual problems of their interpretation in order to highlight possible 
insights into and deficiencies of Panofsky’s argument. Instead of re-reading Panofsky’s 
essay, we aim to re-view the examples he chooses for illustration. Surprisingly, while 
Panofsky’s essay is seminal for art history, the works of art upon which he develops his 
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argument have not turned out to be as iconic within the discipline of art history. 16 This is 
all the more reason to take a new look at the works of art behind the Perspective as Symbolic 
Form } 7 


2 Mental images and diagrams in Egyptian art 

According to the first sentence of the entry for Perspektive in volume IV of the seminal 
Lexikon der Ägyptologie (1982), perspective is an innovation with beginnings in ancient 
Greece, “a Grecogenic way of artistically rendering objects in space.” 18 Thus, even in an 
encyclopaedia for Egyptologists, ‘perspective’ is thought to have no relation to Egyptian 
art. Similarly, Panofsky’s essay had already buried Egyptian art in an endnote (note 24). 
Both Panofsky and the author of the article in the encyclopaedia, Emma Brunner-Traut, 
were significantly influenced in their interpretation of Egyptian art and in their view of 
the history of perspective by Heinrich Schäfer’s book Von Ägyptischer Kunst, first published 
in 1919. 19 According to Schäfer, there are no clear examples of foreshortening in Egyptian 
art. 20 Panofsky’s marginalization of Egyptian art may therefore be understood in this 
context. Unfortunately, Panofsky fails to acknowledge a more salient point of Schäfer’s 
text: The latter argues that Egyptian art, as well as other art which was not influenced by the 
Greek innovation was essentially “conceptual” (“vorstellig”). 21 Later on he characterises it 
in more detail as “with a straight-on view and conceptual” (“geradansichtig-vorstellig” 
shortened to “geradvorstellig”). 22 According to Schäfer, Egyptian artists had aimed to 
express not a visual image, but first and foremost ‘conceptions’ or ‘ideas’ by assembling 
a collage of‘straight-on’views. 23 In her epilogue of the fourth edition of Schäfer’s book, 
which was published posthumously in 1963, Brunner-Traut suggests replacing Schäfer’s 
term “geradvorstellig” with “aspective” (“aspektivisch”). 24 Her aim is to enable a compari- 
son between ‘geradvorstellig’ art and other cultural, non-visual phenomena, and to recon- 
struct a communal aspective ‘apperception’which differs fundamentally from perspective 
apperception. 2 ’ Panofsky also assumes that “antique perspective is [...] the expression 
of a specific and fundamentally unmodern view of space [ German Raumanschauung].” 26 
Whether this is correct or whether it is only true of the depiction of space remains to be 
seen. In any case, the term ‘aspective’ is probably not suitable because it is potentially 
misleading - despite Brunner-Traut’s argument to the contrary. 27 The term ‘aspective’ may 
mislead the reader to assume that it was a central aim of the artists to provide a ‘... spective ,’ 
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a view or a visual image (cf. the Latin aspicere,aspectum ‘to look at’). That this is not the case 
appears to have been at least superficially recognised by Panofsky, who notes in regard to 
Schäfer’s representation of “lateral and vertical ‘staggering’” of objects and creatures, “that 
this is not actually to be interpreted as an oblique view, in fact not as a ‘view’ at all, but 
rather only as a row of outlines.” 28 

What does a typical Egyptian image represent, then? John Baines takes Schäfer’s 
approach further and speaks of “memory images” “visual Schemata’) “mental models” 
and “mental images” 29 The basic assumption is important: the mental image does not 
correspond to a perspective visual image, but it is more conceptual and therefore much 
‘grainer’ (and, Schäfer would add, “geradansichtig”). 30 Note that this analysis and the 
argumentations below mainly apply to the prestigious images, conforming to the elite 
decorum. Besides these, only few images have survived from ancient Egypt that try to 
imitate a visual image. 

It is notable that many motifs used in prestigious images of two-dimensional art have 
an equivalent within hieroglyphic script. In this context, especially the ability of certain 
hieroglyphs to transport not phonetic but semantic content is of interest, i.e. their function 
as semograms (logograms or classifiers). It can be shown that two-dimensional ancient 
Egyptian art often has the character of what may be termed a ‘hieroglyphic diagram! The 
only Egyptian image chosen by Panofsky may serve as an example (Panofsky’s fig. 16, here 
Fig. [1]). Note that the modern outline drawing of the image which Schäfer and Panofsky 
used is not entirely true to the original (Fig. m). 31 The following demonstration is based 
on a more accurate outline drawing (Fig.J^J. 

The lake scene contains typical shapes of the hieroglyphic signs =,, filled with zs, also 
o, D, üa, Q, ($, &, 1 , 0 , ©, A, as well as several instances of 0 and T or T (Gardiner Sign List 32 
no.N37[cf.N39],N35,K 5 [cf K2],02i,P 3 [cf.Pi],Oi8,A2i [cf.A22LR7, Wi4,Xz/X 3 ,X6, 
R3, Mi). In the order listed here, they carry the semographic meaning of‘lake) ‘water) ‘fish’ 
‘sanctuary) ‘(noble) boat) ‘shrine) ‘noble man) ‘incense) ‘libation vase,’ ‘bread) ‘loaf) ‘table 
of offerings) ‘tree) and ‘palm-tree’ in the Standard Egyptian hieroglyphic writing System. 
The gesture of a man lifting his arms on the boat corresponds to the classifier 1 (A30) ‘to 
honour, to greet! The profile view of the head given of all men surrounding the lake is in 
accordance with the semogram ® (Di) for ‘head! Elowever, there are also elements which 
do not have a corresponding sign in the fixed basic inventory of the writing System: 33 
the variant types of palm-trees, the bush-like plants and the reed-like plants in the lake, as 
well as the arrangement of the flowers in the lake, although they resemble the signs for 
lotus flowers *“3 (M9) ‘lotus flower) 1 (M12) and ^(Mio) ‘lotus bud’and are structurally 
similar to t (M15) ‘papyrus, papyrus-marsh! The specific postures of the men pulling on 
the ropes, picking dates, and making sacrifices besides the lake and inside the boat are 
equally not part of the core inventory of hieroglyphic signs; the semogram for ‘man’ has 
the shape il (Ai). The men carrying water pots on a yoke are documented at least once 
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chapters 9-10, esp. p. 213; cf. Schäfer 1963 99: “Vorstellungsbild.” 


2007 210-211. 

than reproducing shapes similar to the original, the author of this sketch reproduces some of 


the elements according to their shape in Standard hieroglyphs (compare, e.g., the shape of the sanctuary, 
the trees, and the pots of the gardeners). Given that even the modern copyist identified certain pictorial 
elements with hieroglyphs, it is likely - as I purport below - that also the literate ancient Egyptian viewer 
of an image of this kind partially perceives it as a hieroglyphic diagram. 
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438-548. For the palm-trees, see DZA 2014 [2005] 22.887.320. 


Gardiner 

Note, however, that the basic inventory was extendable in principle according to certain rules (Frank 
Kammerzell, p.c.). 
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Fig. i | Older sketch of a lake scene from the tomb of Rekhmire, Theben-West (TT ioo), 15th Century BC. 



Fig. 2 | Lake scene in the tomb of Rekhmire, Theben-West (TT ioo), i5th Century BC. 
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in the spelling of a word meaning ‘gardener! 34 Finally, the diagrammatical relations in the 
image, the relative spacing of figures, the ground lines that connect the individual motifs 
and frame the lake are definitely not part of a writing System. Figure^shows an attempt 
to reconstruct the scene using only hieroglyphs. 35 

The discussion makes it clear that two-dimensional images of Egyptian art may be 
analysed as diagrams (Charles Sanders Peirce) 36 made up in part of Symbols that are also 
part of hieroglyphic writing and in part of geradansichtig Schemata, as well as their spatial 
relations. Figurej^jis an attempt to imitate the experience of such a diagram by a ‘reader’ 
familiär with English spellings. The individual elements of the conceptual diagrams are 
not meant to represent a visual image, but merely to evoke concepts plus their semantic 
frame, in a manner similar to linguistic elements. This does not exclude the possibility 
that the persons creating the partly iconic Symbols may have shown a particular artistic 
commitment. In any case, the elements of the conceptual diagrams have not been rendered 
true to scale, 37 even less according to the principles of linear perspective, but basically 
follow diagrammatic principles. 
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Fig. 5 | Diagram of the lake scene from the tomb of Rekhmire (Plate 3), with meaning of hieroglyphic 
semograms replacing the semograms. 


The analysis of images as a diagrammatical arrangement of, predominately, hieroglyphic 
symbols may be carried out with many other examples of prestigious art from ancient 
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DZA 2014 [2005] 30.558.160 (tomb in Dendera, 7th dynasty). 

Using the typesetting programs WinGlyph 2.0, with extended sign library, and JSesb 6.4.1. Signs used: A21, 
A30, A238, A85, A98, A344, K2, K5, Mi, M9B, Mio, M42, M46B, M54, M55, MmA, M131, N35, N37, 
O18,021,0238, P28, R3P, R7, W14, W66, X3, X6. 

Cf. Bauer and Ernst 2010 especially ch. 2.3. Cf. also Nöth 2000 195-196. 
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B-5 B-4 B- 3 B-2 


Fig. 6 | Outline drawing of the reliefs of the north wall of the throne room at the northwestern palace in 
Nimrud, c. 86o BC. 


Egypt. In any case, there is indeed no System of perspective in Panofsky’s sense in Egyptian 
art. A pictorial construction of space is generally optional in the Egyptian diagrams. If it is 
present, then it is usually awarded no central importance. 38 There are , however, examples 
of diagrams symbolising specific spatial constructions. For example, the unusual star- 
shaped arrangement of the plants around the lake in our lake scene seems to correspond 
to the idea of the plants being situated ‘around the edge’ of the lake. Whether we may 
also interpret it as indicating a specific perspectival construction, for example a perspective 


38 Cf. Brunner-Traut, in: Schäfer 1963 405-408. 





































































































534 


Tina Bawden et al. 


from the view point of the boat and/or its crew or even a bird’s eye view - compare the 
discussion of the Assyrian watchtower in Figurejöjin the following section needs to be 
discussed. 39 


3 Rethinking Panofsky from an Assyrian perspective 

While Panofsky takes into account examples from ancient Egypt and Greek and Roman 
Antiquity, his comparative analysis excludes the ancient Near East, most notably Assyrian 
art. This is all the more surprising as the archaeologist Eckhard Unger publishes a glowing 
appraisal of Assyrian art in 1927 - the year in which Die Perspektive als ‘symbolische Form’ 
was published: 

[...] the fresh, swelling movement of a new era has influenced the Assyrian Kunst¬ 
wollen to depart from the established tradition and produce hold, first-rate works 
of art. In terms of perspective, the depiction of landscape and animals, these works 
surpass the entirety of ancient art and therefore arouse our highest admiration. 40 

Unger’s appeal had hardly any repercussions in art-historical circles. It seems appropriate, 
therefore, to point out a gap in Panofsky’s essay, and to fill this gap with a comparison 
of images from the Assyrian empire (c. 950-611 BC). In doing so, we may follow one of 
Panofsky’s key aims, namely “to ask of artistic periods and regions not only whether they 
have perspective, but also which perspective they have.” 41 

The large-scale decoration of Assyrian palace complexes with monumental wall reliefs 
Starts under Assurnasirpal II (883-858 BC). The throne room of his palace at Nimrud 
is filled not only with several life-size figures occupying almost the complete height 
(1.90 m) of the wall slabs made of black alabaster, but also with scenes from the war 
campaigns of the Assyrian king (Fig. [6]). The narrative reliefs are divided vertically into 
two registers by an inscription band. The upper register can be viewed while Standing, 
whereas the lower register requires the viewer to sit or bend down. The construction of 
space in the relief does not, however, award a defined position to the viewer. This confirms 
what Panofsky describes as a basic principle of the perception of space in Antiquity: The 
images constitute an aggregate space, 42 in which the relations between objects are not 
controlled by a consistent perspective but are instead related to one another by their 
disparate proportions which emphasise differences in Status. The ordering principle which 
determines the narrative across the registers is horizontal and directional. 43 The Assyrians 
share a common ground line and move in one direction, which is indicated by the 
king, who is the protagonist in each self-contained scene. The convergence of temporally 
distinct actions directed towards the king or away from him is an essential characteristic 
of royal rhetoric. 44 The visual narrative unfolds an account of royal deeds, complementing 
the inscription band. The reader-viewer can only gain access to this account by moving 
back and forth along the reliefs, the process of viewing motivating physical movement. 
As the account combines episodes from several military campaigns, the rhetoric of the 
visual narrative allows the linearity of historical action to be interrupted at the same time 
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Cf. the discussion in Schäfer 1919 119-120 and Schäfer 1963 
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Unger 1927 45: “[...] die frische, anschwellende Bewegung einer neuen Zeit hat das assyrische Kunst¬ 


wollen beeinflusst, sich von der althergebrachten Tradition loszumachen und kühne erstklassische 
Kunstwerke hervorzubringen, die was perspektivische, landschaftliche und Tierdarstellungen anlangt, 
die Werke des gesamten Altertums weit übertreffen und darum unsere größte Bewunderung erregen.” 
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as it requires individual events to still be connected visually. One of the possible Solutions 
for this problem is the rhetorical insertion of the Assyrian military camp, which in the 
royal annals functions as a literary trope providing transitions in narration. It works in an 
analogous way in images, where it allows a quick change of direction within the different 
episodes of warfare. 45 The upper register of the relief slab B7 contains the depiction of 
such a military camp, rendered in the way typical of the period of Assurnasirpal II. The 
outlines of the circular camp have watch towers which point outwards as if they were seen 
in bird’s eye perspective. 46 The interior of the camp is divided into four equal segments 
by two paths which cross in its centre. These segments show detailed scenes from life in 
the camp in side view. While the combination of different perspectival viewpoints draws 
the viewer’s attention to the camp, the crossed paths direct his gaze beyond the camp, to 
the registers bordering on this scene in both vertical and horizontal directions, in which 
further episodes begin and end. 

In the scene to the right of the camp we can recognise a “disintegration of perspec¬ 
tival space” 47 which is similar to the miniature from the Vienna Genesis referred to by 
Panofsky. 48 Horses are being fed outside a stähle with a tent roof, while a single horse 
is being groomed inside the tent. An Assyrian official can be seen half inside and half 
outside the tent opening, ready to receive the prisoners taken during an earlier conquest 
of a city, which, however is depicted four scenes earlier (B3). The compositional logic of 
this type of image, including the military camp on the left, is based on the sequence of 
significant narrative components. The link between these components is established not 
by subjugating them to a unified spatial perspective, but by presenting shifting viewpoints 
within the pictorial events and onto them. Similar to Roman narrative art such multi- 
perspectival compositions set the viewer in motion or implicitly locate a viewer inside 
the picture (see Fabricius below, Fig. 24). 

The development of Assyrian wall reliefs after the reign of Assurnasirpal II shows 
several technical and thematic innovations, and although these reliefs still retain con- 
ventional forms of narration, they express a shift in the perception of space or at least a 
rekindling of the a certain perception of space in the context of affirmative royal rule. 
The long lineage of Assyrian kings and the increasing demand for prestigious goods 
forced each new ruler to surpass the deeds of his predecessors. This pressure caused new 
long-distance military expeditions and other ventures like building activities to affirm the 
unrivalled position of the Assyrian king. The accounts of the construction work under 
Sennacherib (705-681 BC) present a distinctive example of this. In the course of moving 
the Capital to Niniveh, the building activity was seen as a symbol for the outstanding 
competence of the Assyrian king. The erection of the colossal jamb figures in the new 
palace of the ruler is a particular technical feat. The big orthostats needed to create 
the figures the Assyrians called lamassu were made in a quarry north of the Capital and 
transported to Niniveh along the irrigation canals built by Sennacherib. The event can be 
found in the royal annals and is the subject of several reliefs in the so-called Southwest 
palace in Niniveh. 49 One of these reliefs (Fig. [7]) shows the ruler Standing on a hill in his 
carriage and supervising the departure of a lamassu -orthostat from the quarry of Balatai. 
The scene covers two wall slabs and is not split into registers, so that it presents itself 
as a broad panoramic view of the actions and their integration into the landscape. The 
viewpoint differs clearly from the scenes in Assurnasirpal II’s palace, which anchor the 
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figures to a low ground line. The visual narrative in Niniveh is presented from a high 
viewpoint, which coincides with that of the ruler figure on the hill. 



Fig. 7 | Transport of a lamassu. Relief from the Southwest palace in Niniveh, c. 700 BC. 


The “high viewpoint” 50 typical of the reliefs of Sennacherib can be addressed as a kind 
of perspective System, because it is oriented towards a fixed position, in this case not of 
the viewer but of the ruler within the image. Although the viewer’s attention is drawn 
first and foremost to the lamassu figure in the centre of the relief, 51 the ruler figure, 
seen in an inconspicuous profile view, governs an understanding of the action. All other 
components of the composition are subordinate to the position of the king: The rows 
of forced labourers moving up the hill and pulling the sledge with the lamassu- orthostat; 
the labourers working on the other side of the quarry; the canal at the foot of the hill, 
from which water is being drawn with special hoists; the row of Assyrian sentries in the 
background and the row of hills behind them. There is an obvious asymmetry in the 
relations between these pictorial components and the figure of the ruler. This creates 
a different kind of space from that of the Assurnasirpal reliefs: A unified System of 
Subordination takes the place of the aggregate space of the earlier reliefs. Contrasting with 
Panofsky‘s evolutionist idea, we can postulate the outline of a pictorial systematic space 
long before the Renaissance. The high viewpoint of the ruler derives not solely from the 
topography of the quarry, but is evidence of a directing logic which has already guided 
the construction of the space at the centre of rulership: Sennacherib’s palace in Niniveh is 
situated at the top of a citadel hill which lies on the outskirts of the town, so that the king 
was able to look down onto the area he controlled in a way similar to the Situation in the 
quarry at Balatai. 52 If there is an Assyrian perspective as symbolic form, then this might 
be the “high viewpoint” of Sennacherib. It symbolises the ruler’s view of his subjects and 
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is therefore the expression of a royal worldview (Weltanschauung), for which the Assyrian 
relief creates a particular form of spatial view. 


4 Magnificent perspectives 

Although the beginnings of a perspective System in ancient Greek art are thought to lie 
in the 5th Century, Panofsky almost completely ignores the High Classical period in his 
essay. He gives examples of spatial depth from the 4th Century, but judges these to be of 
“peculiar instability and internal inconsistency” 53 . He bases his judgment on the detail of 
an Apulian luxury vase, a Strip of dentil Ornament rendered in parallel perspective (Fig.[8j. 
The depiction of depth is immediately apparent, but there are incongruities: Panofsky 
points out that the orthogonals run parallel to one another. There is another aspect which 
he does not mention: the orthogonals do not converge in the middle, but diverge instead. 
This second ‘mistake’ cannot be judged to indicate a deficiency in the mode of projection 
which Panofsky implies to be the reason for the incongruities in the representation of 
spatial depth at this time. After all, no more systematic perspectival construction would 
have been required in order to make the orthogonals of the dentil recede to the ‘right’ 
side. It is evident that this is purposeful (Darstellungswille). 


Fig. 8 | Apulian red figure 
volute krater by the 
White-Sakkos-painter around 
320 BC. Detail of front. Kiel, 
Antikensammlung. 



The fact that the orthogonals recede to the ‘wrong’ side has nothing to do with Panof¬ 
sky’s general question, i.e. which pictorial techniques are employed to project three- 
dimensional objects onto the surface of a Substrate. If we understand perspectival rep¬ 
resentation as projection, as Panofsky seems to, then we are positing one viewer’s more 
or less fixed point of view. In the case of the volute krater the main view - a frontal view 
of the vase’s front - is at odds with the viewpoint we may derive from the perspectival 
representation of the dentil. The appearance of the Ornament rendered in perspective can 
therefore not be deduced from the relation of the painted object and the implicit viewer. 

Instead, the form that the perspectival representation takes is explained by the relation 
of the painted Ornament to the whole vase (Fig. [9]). As is the case with other volute 
kraters, 54 the dentil marks the transition between neck and lip of the vase. The liminal 
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This element of decoration can be found particularly on objects by the Baltimore-painter and the 
related White-Sakkos-painter. See Trendall and Cambitoglou 1982 858-859,957. Further examples are a 








53 » 


Tina Bawden et al. 



Fig. 9 | Apulian red figure volute krater by the 
White-Sakkos-painter, around 320 BC. Front. Kiel, 
Antikensammlung. 


Fig. 10 | Apulian red figure volute krater by the 
White-Sakkos-painter, around 320 BC. Side. Kiel, 
Antikensammlung. 


Position can be compared to Ionic monumental architecture, where dentils are found 
above the frieze but below the geison. It is notable, however, that in contrast to what one 
would expect in an Ionic temple, the dentil does not continue around the whole vase, but 
terminates level with the handles. On the other side of the vase, a two-dimensional laurel 
twig replaces it (Fig. 10). The same contrast between Ornament rendered in a perspectival 
and a planar style is evident in other decorative elements. It is true of the complex compo- 
sition of spiralling tendrils on the neck of the vase, which gives way to a planar palmette 
frieze on the other side (Fig. 0 . We can conclude that the representation of depth is a way 
of emphasising the front of the vase as more magnificent. This principle, a difference in 
magnificence between front and back, can be observed quite generally for Apulian vases. 55 
The same contrast continues in the main picture on the body of the vase, for instance in 
the centrally positioned architectural elements: an aedicule shown in oblique view on the 
front, and a flat grave Stele on the reverse. The perspectival representation of the dentil is 
therefore not a singulär occurrence as Panofsky’s plate suggests, but functions within the 


volute krater in Toledo (inv. 77.45, Trendall and Cambitoglou 1982 862, 27.13, plate 322; Trendall 1989 
Figs. 248-249) and a volute krater in a Swiss private Collection (Morard 2009 cat. No. 82, plate 58.2; 
Schauenburg 


1994 . 


55 On this issue, see Giuliani 


1995 


!i-87,esp. 81-83. 






























Early Visual Cultures and Panofsky’s Perspektive als 'symbolische Form’ 


539 


decoration strategy for the whole vase. The pictorial illusion of depth is a way of giving 
emphasis and increasing artistic effort. The perspectival dentil is to be seen not primarily 
in relation to the eye of the viewer, but in acknowledgement of the difference between 
this element and other parts of the vase which have been less luxuriously decorated. 


Fig. 11 | Apulian red figure 
volute krater by the 
White-Sakkos-painter, around 
320 BC. Back. Kiel, 
Antikensammlung. 



Of course, it is the viewer who can become aware of the graded magnificence of the vase. 
But it is not the one, central, ‘ideal’ viewpoint captured in the photograph of Panofsky’s 
plate 2 which is important and which shows the orthogonals receding to the ‘wrong’ 
side. As well as the two main sides (Figs. [9J 11), the side views are important (Fig. [To]), 
because they reveal the gradation of magnificence most clearly. It is this direction from 
which the oblique view of the dentil is ‘correct? A second issue is even more important: As 
a magnificent object which occupies space in itself, the volute krater has been designed 
with multiple viewpoints in mind. The vase is not supposed to be seen from a single, ‘ideal’ 
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Position by a static viewer, but premises mobile viewers who see the krater from different, 
changing and contrasting directions.The “peculiar instability and internal inconsistency” 
which Panofsky diagnoses of the perspectival representation is particularly suited to this 
form of perception and effect. 

At this point, we can question Panofsky’s integration of these perspectival techniques 
of representation into his more general evolutionary model. Similar leaps or gradations 
in perspectival representation may be found in the imagery and Ornament of other 
periods of Antiquity. Floor mosaics of the Fligh and Late Roman Empire show conscious 
‘mistakes,’ at a time that Panofsky sees as introducing a decisive new Step towards the 
medieval dissolution of antique perspective. An example can be found in the villa of 
Piazza Armerina (4th Century AD). 56 A geometric mosaic in a smaller room of the villa 
is firamed along the wall by a band of cubes (Fig. 121. In abstract form they depict a series 
of corbels seen from below. In contrast to the band in a neighbouring room of the villa, 
where these kinds of corbels support an angulated entablature (Fig. [13J, the motif has 
become independent here. In the corner of the room, the direction of the orthogonals 
suddenly changes. Who interprets this perspectival shift as a solution born out of necessity 
is in for a surprise in yet another of the villa’s rooms (Fig. [^4]): Flere, the direction of the 
cubes does not only change in the corners, but from one cube to the next. Searching for 
a vanishing-point, unified perspective or fixed viewpoint is evidently pointless here. 57 



Fig. 12 | Floor mosaic in the 
late antique villa of Piazza 
Armerina, late 4th Century AD, 
room 26: detail. 


The illusion of spatial depth is disturbed in another way: The motif cannot only be ‘seen’ 
as a three-dimensional cube, but also in a purely abstract and planar way (Figs. 12] 141. 


The two visible receding sides of the cubes have not only been rendered in a darker tone 
than the face to produce an illusion of three-dimensionality, but they are distinguished 
from one another in terms of colour. This principle of colouring ‘interprets’ the receding 
sides as coloured parallelograms. It is not a viewer prepared to dive into the perspectival 
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The strategies exemplified by the mosaics of Piazza Armerina and the use of the cube motif can be 
found from the 3rd Century AD onwards. See for example the mosaics in Antiochia (5th—6th Century: 
Kondoleon 2000; 67 Fig. 3; 209 Fig. 1; Kondoleon 1994 201), Silin (Villa in Silin, 3rd Century: Mahjub 
, in Paphos (House of Dionysus, 3rd Century: Daszewski and Michaelides 1989 20-24; Kondoleon 
87 - 95 )- 


1983 


1994 
















Early Visual Cultures and Panofsky’s Perspektive als 'symbolische Form’ 


54i 


Fig. 13 | Floor mosaic in the 
late antique villa of Piazza 
Armerina, late 4th Century AD, 
room 3 6: detail. 



Fig. 14 | Floor mosaic in the 
late antique villa of Piazza 
Armerina, late 4th Century AD, 
room 19: detail. 



illusion of depth who is addressed, but someone who allows his gaze to jump between 
changing views and is susceptible to the aesthetic appeal of seeing cubes ‘projecting’ 
out of illusionistic depth and then seeing a planar pattern of colours. The techniques of 
perspectival representation in the late antique Roman floor mosaics aim at causing visual 
surprise effects. 
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Apulian vase painting from the 4th Century BC and Roman floor mosaics of the 4th 
Century AD are quite distant from one another. Nevertheless, the parallels in the way 
techniques of perspectival representation are employed are evident: We have observed 
the sudden change of orthogonals, the multiplicity of contrasting viewpoints implied 
by the three-dimensionally rendered elements, the shift between perspectival and flat 
representation. The Overall aim in both cases is not the production of spatial illusion 
but the production of magnificent decoration which arrests the viewer’s attention. The 
(supposed) ‘mistakes’ in the perspectival construction, analysed diachronically and in 
relation to function, allow us to construct a bistory of continuity in place of, and in addition 
to, Panofsky’s bistory of change. 


5 Inverted perspective viewed from its beginnings 

Techniques of representation such as the dentil on the Apulian volute krater (Fig.[8]above) 
which converges towards the viewer are generally related to a phenomenon which Oskar 
Wulff termed “inverted perspective” 58 in 1907. The term refers to strategies of represen¬ 
tation which offer, as it were, an opposing model to that of linear perspective. 59 The 
vanishing-point in this case does not lie within pictorial space, but in the viewer’s space. 
This is particularly clear with cubic objects with orthogonals which diverge towards the 
background, and with background figures which are not depicted smaller in proportion 
to those in the foreground. 

Clemena Antonova has recently systematised the various, often contradicting, ex- 
planatory models for “inverted” “reverse”or “Byzantine perspective” discussed intensively 
among scholars. 60 Older scholarship had often oversimplified the reason for these pic¬ 
torial techniques, stating that they are grounded in the painters’ or sculptors’ innocence 
or even inability. 61 Other approaches, which assume an intentionality of representations 
with inverted perspective, emphasise either the artist’s expressive need or the desire to 
compensate. Inverted perspective is then seen as in some ways more accurate render- 
ing of natural spatial perception, and as a way of avoiding the ‘mistakes’ of a pictorial 
construction according to linear perspective. It was attempted to try and prove some of 
these effects in experiments in perceptual psychology. 62 A further advantage of inverted 
perspective is seen in leaving behind a hierarchical constellation of a distanced, static 
viewer and acknowledging a multiplicity of imagined viewpoints inside or outside the 
image. Alternatively, inverted perspective is interpreted as a purposeful violation of the 
norm for reasons of expression. Diverse hierarchies of size, inconsistent orthogonals 
and the multiplicity of spatial levels could then be interpreted as expression of a non- 
euclidean understanding of space and as representing an alternative understanding of 
both a multidimensional and timeless transcendental reality. 63 In this context, even the 
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divine gaze has been introduced as an authoritative gaze which the human viewer strives 
to imitate. 64 

Art historical studies dealing with inverted perspective have focused on early Chris¬ 
tian, Byzantine and medieval art. Greek and Roman examples, which already play a 
minor role in Panofsky’s essay, have hardly been studied in later treatises, either. This 
oversight has led to theories constructed upon weak foundations, for example when 
Russian scholarship States the radical otherness of Eastern art with regard to Byzantine 
icons. Antonova, following in Pavel Florenskij’s footsteps, constructs a model of “pictorial 
space that is fundamentally different from the Standard space of the Western tradition” 65 
but excludes the several formal precursors from Western Roman wall painting and reliefs. 
Such omissions are problematic not least because the objects represented in inverted 
perspective offen appear in similar pictorial contexts. 

The starting-point is the lunette mosaic in San Vitale in Ravenna (6th Century), “for 
here we can observe quite plainly the disintegration of the perspectival idea” 66 , as Panofsky 
argues (Figs. 15 -161. The orthogonals of the table shown slightly from above diverge 
clearly towards the background, just like those of the altar. This convention is even more 
common and concise in the depiction of throne scenes: Enthroned figures of rulers, of 
Christ or Mary, seen frontally or obliquely, offen show a platform or footstool depicted in 
inverted perspective. 67 


Fig. 15 | Lunette mosaic, San 
Vitale in Ravenna (6th Century 
AD): Abraham’s hospitality and 
the Sacrifice of Isaac. 



While in Byzantine icons we sometimes find a complex combination of several items 
with diverging orthogonals and therefore a more systematic employment of the inverted 
perspective, in Roman art we offen only have individual, albeit very characteristic, pictorial 
elements in inverted perspective. 68 From the early Roman Empire (Figs. [i7| - [i9) Fig.[24| to 
late Antiquity (Fig. 201, these are platforms, cubic seats and tables, but also architectural 
structures such as towers with gabled roofs, and square courtyards surrounded by colon- 
naded porticoes (Fig. 25). The obviously intentional character of this representational 
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65 

66 

67 
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Antonova 


Panofsky 


2005 


1991 


Antonova 


2009 
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467-468. For a critical response to Florenskij see also Hub 
48 and plate 5. 

plate 9). 


2008 
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Cf. the mosaic in Monreale cathedral (Panofsky 
A ‘real’ inverted perspective is unusual in Gree 
mosaic from Pompeji; cf. Panofsky 
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c art. One of the earliest examples is a Hellenistic dove 
113 note 30, our Fig.]!!] 
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Fig. 16 | Lünette mosaic, San 
Vitale in Ravenna (6th Century 
AD): Abraham’s hospitality 
(detail). 



Fig. 17 | Boscoreale Cup: 
Augustus sits on a suggestus with 
his sella curulis, early Roman 
Empire. Paris, Louvre. 


practice is central to the question of the formal and iconographic relation between these 
examples and early Christian and medieval art. However, this intentionality cannot be 
deduced by studying antique optical theories. Although many important principles of 
optics were known by the 5th or 4th Century, 69 a transferral of these principles to fine 
art in the sense of using them as instructions for the projection of a three-dimensional 
space onto a two-dimensional surface are not to be expected and played a very minor 


69 These include the change in hierarchies of size, the converging of parallels with increasing distance to 
the viewer, or optical foreshortening according to the point of view. On the (very fragmentary) sources, 

1967 90-95; Little 1971 


e.g. on skenographia, see: Engemann 
assumption that there was a spheroidal perception of space in Antiquity is rejected today: cf. Hub 2008 


1-10; Pollitt 1974, 230-241. Panofsky’s 
ea 


108-141; cf. Panofsky 


1991 


30-36. 
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Fig. 18 | Hesperos enthroned 
with Apollo and Aphrodite: 
fresco, Casa di M. Gavius Rufus, 
Pompeji (Flavian). 



Fig. 19 j Admet and Alkestis: 
fresco, Casa di Poeta tragico in 
Pompeji, ist Century AD. 
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Fig. 20 | Cast of the ivory 
diptych of Asturius 449 AD. 
Darmstadt, Hessisches 
Landesmuseum. 


role. Rendering orthogonals which diverge towards the centre of a picture was a skill 
which Roman painters practised: From the second Pompeian style onwards they had 
been creating architecturally complex, if not spatially coherent wall paintings. 70 Panofsky 
speaks of a vanishing-axis or fishbone principle. 71 If the same painters at times used 
inverted perspective, this can therefore not be ascribed to their ignorance, but must have 
had specific reasons. 

An attempt to substantiate this should take new studies on characteristic practices 
of representation in Roman art as its starting-point. For these practices, Toni Flölscher 
has recently coined the term “presentative art” in place of the problematic term “arte 
popolare” 72 . Flis concept allows us to explain the Roman perspective in its complexity as 
a network of old (partly Greek) practices of representation and pictorial Schemata and new 
levels of meaning and intentions of expression. Seats with their inverted orthogonals, for 
example, seem to transform Greek exemplars. In Greece from the 5th Century onwards, 
cubic objects were depicted in oblique axonometry particularly when their supporting 
character was to be emphasised (Figs. 23 I. 73 A continuation of the connotations of the 
pictorial formula can be observed in Roman wall painting. Mythical figures often sit 


70 


71 

72 

73 


The question whether linear perspective was known in Greek and Roman Antiquity is much-discussed. 
The following studies argue in favour: Beyen 1939 White 1956; Engemann 1967 73-82 (for wall paint¬ 


ings of the second style); Mikocki 1990 for sceptical studies, see: Richter 1970 1-3 and 50-54; Scolari 


2012. 34. The principle of a single vanishing point, at least, was probably not known. The important role 

30-31. 


played by the artists’ practical versus theoretical knowledge is emphasised by Scolari 


Panofsky 1991 39; Mikocki 19^0 60-61 and 83-86; Hub 


“Präsentative Kunst”: Hölscher 2012 


2008 


56-63. 


See on this topic provisionally: Fabricius in Bonatz and Fabricius 
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Fig. 21 | Icon of the 
Annunciation from Ohrid, 
beginning of the i4th Century. 


Fig. 22 | Hellenistic dove 
mosaic from Pompeji, c. ioo 
BC. Naples, Museo 
Archeologico Nazionale. 
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Fig. 23 | Orest sitting on an 
altar: Apulian krater (drawing), 
2nd half 5th Century BC. 
Naples, Museo Archeologico 
Nazionale. 



Fig. 24 | Column of Marcus 
Aurelius in Rome, scene No. 
XLIX: The Emperor receiving 
barbarians, end of the 2nd 
Century AD. 


on cubes and pieces of furniture depicted in oblique view (cf. Fig. 19), which are now 
shown from above and in inverted perspective, no longer in parallel perspective. The 
expressive content of‘stability’ and ‘support’ may also explain why from the second style 
onwards the upper zones of the angulated wall Systems have their vanishing point more 
or less consistently in the middle, while the lower zones only partly follow this logic, 
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Fig. 25 | Trajan’s column in 
Rome, scene No. LX/LXI: 
Construction of camps (113 
AD). 




Fig. 2 6 | Drawing of wall decoration, House of Augustus on the Palatine Hill, late second style (early 
Augustan). 


and especially column pedestals are rendered in inverted perspective (Figs. 26-281. 74 In 


contrast to what Panofsky assumes, the primary aim is not a most clear rendering of objects 
which avoids any overlapping, but a functional aim. 75 The interpretation suggested here 
foregrounds semantic qualities rather than optical effects, and may not be applicable to 
all uses of inverted perspective in Roman art. Architectural elements such as towers and 
camps or four-sided porticoes in the reliefs of Trajan’s column and several wall frescoes 
cannot be explained by this interpretation (Fig. 25 1. These are usually multi-perspectival 


74 Cf. Engemann 1967 73-82. In his analysis of wall paintings of the second style, Stinson 2011 overlooks 
that the pedestalsln the lower areas of the painting are often not rendered in parallel perspective, but in 
inverted perspective. The reduced depth of pictorial space in these areas (corresponding to a reduction 
in effort on the part of the painters) he sees as explained by the fact that some of the detail in these areas 

2012 100-113. 


would have temporarily been covered by furniture. Compare Sinisgalli 


75 Panofsky 


1991 


113 note 30 States that “This fear of overlapping is almost natural to a two-dimensional 

130. 


way of thinking.” Compare, in similar terms Arnheim 


1972 
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Fig. 27 | Wall System in the second style from a house in Pompeji (VI, 17,41) after the reconstruction by A. 
Sikkard. Naples, Museo Archeologico Nazionale. 


Fig. 28 | Dionysos and Ariadne: Mosaic from Seleucia Pieria (c. 200 AD). Antakya, Museum. 
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compositions which require a viewer on the move. Converging and diverging orthogonals 
here do not only set the viewer in motion or introduce an implicit viewer figure inside 
the picture. In particular in the case of Trajan’s column, the composition, characterised 
by diagonals, picks out the figure of the emperor at the same time as emphasising the 
direction of gazes and actions of the figures surrounding him. 

In view of this long tradition of inverted perspective a more precise explanation is needed 
as to why we should assume that significant semantic shifts - for example towards a 
transcendental meaning - took place from Late Antiquity onwards. 76 This is especially 
true for the image of the enthroned ruler. The specific accomplishment within the Roman 
pictorial tradition, which consists of a Creative use of perspective strategies, are not to be 
overlooked. They continue well into late antique and medieval art, and today one would 
not explain this by referring to an “antiperspectival Eastern influence” 77 . Research has 
revealed a historically more adequate image of Roman art since the time of Panofsky’s 
writing which can contribute to more considerate interpretations of continuities and 
shifts within this period. 


6 Looking through the wall 

One illustration in Panofsky’s essay is of particular importance for his notion of perspec¬ 
tive in Antiquity: 

Even when the notion of perspective as ‘seeing through’ is taken seriously - for 
example, when we are meant to believe that we are looking through a row of 
columns onto a continuous landscape (Panofsky’s plate 4, here Fig. [^9]) - the rep- 
resented space remains an aggregate space; it never becomes that which modernity 
demands and realizes, a systematic space. 78 



Fig. 29 | Odyssey landscape frescoes, panel 8 and panel 9. Biblioteca Apostolica Vaticana. 
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The photograph shows panel 8 and part of panel 9 of the Odyssey landscape frescoes on the 
Esquiline hill (Fig.JI^J Panofsky’s Plate 5 in the original German Version 79 ). Panofsky uses 
the fresco which is framed by a pillared portico 80 to back up his argument that Antiquity 
had known perspective in the late Hellenistic period. 81 It remains unclear, however, 
whether Panofsky is referring here to perspective strictly understood in the modern sense 
of the term, 82 the spheroidal perspective 83 he himself claims for Antiquity, or whether 
it is merely the view into a pictorially rendered space (by means of perpendiculars, 
foreshortening, overlapping) as opposed to the picture as opaque surface. While at first he 
distinguishes clearly between the two concepts of space, aggregate space and systematic 
space, the footnote following our initial quote blurs this distinction again: Panofsky 
speaks of “the true [emphasis added] perspectival representations of the so-called second 
Pompeian style” 84 to which the Odyssey frescoes seem to belong. 85 

Panofsky explains the ancient “view of space” 86 with the impression that the landscape 
seemingly continues behind the portico, 87 but his comparison with a medieval fresco is 
not convincing. 88 A close look at Panofsky’s illustration reveals that there is only a rather 
loose continuity between the two panels. It is only the outline of the cliflf in panel 9 which 
continues at the same height as it is left off at the right side of panel 8; and yet the cliflf has 
been moved forward in comparison to the same cliflf in panel 8. The continuation of the 
expanse of water in the bottom right corner of panel 8 into panel 9 remains unclear and is 
only partially covered up by the addition of half a clump of reeds to the right of the pillar. 


79 


80 


81 

82 


83 

84 

85 

86 

87 

88 


Panofsky’s original black and white photograph is rather dark and blurred and is therefore replaced in 
our Fig. |29|with a watercolour from 1871 which renders the architectonical features and the inscribed 
names more clearly. An excellent photograph showing the actual state of the compound of panels 7 
and 8 (nowadays framed in a golden frame and exposed in the Biblioteca Apostolica Vaticana, sala delle 
Nozze Aldobrandine, Inv. No.41016) can be found in Catoni 2008 203. Plate 4 in the English translation 


(Panofsky 19911 shows a photograph of Panel 2. There is no indication of why the original illustration 
has been replaced. 

The first panel was already destroyed when the frescoes were discovered in 1848, therefore an additional 
picture is counted. Today, all of the panels apart from one are in the Vatican Museum, and each measures 
x 153 cm (without frame). Measurements: Biering 


117 


1995 


204. Panels 2-5 depict the Laestrygones 
scenes from Odyssey 10, 81-132, the central panel 6 shows Odysseus entering Circe’s house and the 
drawing of the sword (Od. 10, 312-322). Panel 7 is more or less indecipherable, panel 8 shows Odysseus 
at the entrance to the underworld with Teiresias (Od. 11,23-150), the partially preserved panel 9 (117 x 
78 cm) depicts the penitents Orion, Sisyphos and Tityos (Od. n, 572-600) and the Danaids; the so-called 
Gorga fragment in the Museo Nazionale Romano shows traces of the episode with the Sirens (Od. 12, 
158-200). For illustrations, see Plates in: Biering 1995 and Andreae 1996: for a reconstruction of the wall, 


see: Andreae 1962 (Plate), of the sequence of paintings, see: O’Sullivan 2007 Fig. 4. 


There is some controversy over the question whether the frescoes are the copy of a Greek original (see, for 
example, Blanckenhagen 1963 or a Roman painting composed of several pictorial motifs (see Biering 
145 -146) . 

77 note 5; cf. 110 note 24 iv: “As far as we can teil from the surviving material, depth 


1991 


1995 

Panofsky 

intervals were in fact first made really verifiable on Roman soil; in this way, the conception of a material 
picture Support was unequivocally replaced by the conception of an immaterial picture plane.” For recent 
views on ‘perspective’ in Antiquity see Fabricius in this paper. 


Panofsky 

Panofsky 


221 


1991 


30-36; for a critical view and explanation of spheroidal perspective, see Tobin 


1990 


105 note 24. The development of the concept of “true perspective” (105) culminates in 
Hellenistic times when, according to Panofsky, “true landscape” (109) is eventually reached. 

190 dates the frescoes to “the last years of the ist Century BC” and sees similarities 

172-173 date the frescoes to 50-40 BC and 


1995 


Only Biering 

with the thirastyle; Coarelli 1998 26-30 and Müller 
assign the pictures to the second style. 


Panofsky |i99 
Panofsky 


1991 


43 - 

110 note 24 iv: “This is most clearly emphasised by an illusion of an apparently accidental 


view, especially when glimpsed through something eise.” 
Panofsky 


1991 


117 note 34 (with Plate 31) refers to a fresco from St. Johann in Pürgg (Steiermark) from 
the i2th Century as a “genuine analogy” to the Odyssey frescoes: Here, however, the figures float above 
rather than stand on a Strip of grass which connects several scenes. This abstract motif hardly deserves to 
be called a landscape. 
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This is a clever but by no means a seamless collage. The panels with the Laestrygones 
(Nos. 2-5) seem to offer a better example for ‘looking through( and indeed their fluid 
coherence has fascinated many scholars. Even here, however, the impression of continuity 
is misleading. The panels only present a coherent landscape when viewed from a distance. 
A close ‘reading’ of the frescoes - which is encouraged by the addition of names 89 to 
the figures - shows that the panels depict the same harbour scene at different points in 
time and from different points of view. The scenes are bound by a repetition of pictorial 
elements: 90 Odysseus’ companions initially receive a warm welcome by the Laestrygones, 
then they are attacked and killed, and in the final scene only Odysseus can flee. 91 The ‘true’ 
landscape proves to be a montage of four events of a chronological sequence. 92 Panofsky’s 
Plate 5 of the original German Version is no exception: The Teiresias passage in panel 8 
is separated from the penitents of panel 9 by hundreds of verses in the text and several 
other encounters of Odysseus in the underworld. Only from a distance do they seem to 
be coherent images; those who know the Odyssey will be able to locate the scenes precisely 
when ‘reading’ the images. 

It is surprising that Panofsky does not mention the painted portico, especially since 
box-like spaces with coffered ceilings, cornices and floor tiles are so important for his 
own account of the development of linear perspective in the Renaissance. 93 The portico 
consists of a row of light red pillars in the front, and a row behind, shadowed and therefore 
darker. 94 The double pillars emphasise the central Circe panel: The orthogonals of the 
capitals on the left are angled to the right in parallel perspective; those on the right are 
angled to the left. Both principles are combined in the central panel 6, where they form a 
box frame and where the continuation of all the orthogonals comes to rest on the central 
axis of the wall which virtually cuts the Circe panel in half. 95 Nevertheless, the impression 
of a ‘realistic’space is shattered as soon as one realises that the framing portico is seen from 
below whereas the picture plane is presented from a slightly elevated viewpoint, or rather 
from a variety of standpoints which do not correspond to the high horizon. 96 Obviously, 
the painters 97 are playing with differences in perspective. It is difficult to place these 
observations in any architectonic context of the wall paintings, as the findings of 1848 are 
badly documented. 98 The floor of the room with the frescoes was never excavated, which 
means that with regard to the relation between the viewer and the frescoes we can merely 
conclude that the latter were “somewhere above eye level” 99 . It is even unclear what type 


89 

90 


91 

92 


93 

94 

95 

96 

97 


98 

99 


On the inscriptions, which are not taken exclusively from Homer’s Odyssey , see: Biering 
on deviations from Homer, see: Small 2003 98-100. 


1995 


123-128; 


Biering 1995 156-158; O’Sullivan 2007 511-513 describes how the continuation of the herd of goats by 


the water on both sides of the dividing pillar connects panels 2 and 3, how individual acts of violence in 
panels 3 and 5 introduce and continue the battle in panel 4, while the pillars separate individual scenes 


(512: „narratological function” of the porticoes); on pictorial narrative in Antiquity, cf.: Squire 2009 
300-356. 

The fleeing ship to the mid-right in panel 5 is marked as that of Ulysses by the addition of his name. 

On the narratological terminology “Ereignis” [translated as “event” above] and “Geschehen” [translated as 
“chronological sequence”above], see: Martmez and Scheffel 2012,27; on the difference between narrator 


and monstrator, see: Gaudreault 
Panofsky 


199 


54-66. 


2009 


Biering 1995 26-30. O’Sullivan 


2007 


72-80. 


505-510. 


Blanckenhagen 1963 102; cf. “vanismng-axis principle”: Panofsky 


1991 


40. 


On the different perspectives and the various techniques of producing effects of spatial depth, see: 

158-162. 


Blancke nhage n 1963 m-112 and Biering 


1995 


Biering 1995 ditterentiates between, at least, three painters: the painter of the landscape backgrounds, 


figure painter A (panels 2-5; Gorga fragment) and figure painter B (panels 6— 11); on significant dif¬ 
ferences in painting processes: Biering 1995,129-154. 


For a discussion of the excavation reports, see: Biering 1995 167-180; 195-203. 


O’Sullivan 2007 502 (he refers to characteristics of the second style). This would be roughly parallel to 
the situatioriTn the Vatican today, where they hang above head height. For alternative views, see: Andreae 
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of room this was: Was it a cryptoporticus, an atrium or a peristyle? 100 An explanation of 
the functional relation between the images and the room is therefore almost impossible. 
The extant frescoes 101 merely allow two conclusions: In order to view them adequately, the 
viewer has to move along them, switching between a view from the distance and a close- 
up. The topics indicate a philosophical-ethical Interpretation of Odysseus as an example 
of prudence, courage and self-control which was widespread in Hellenism. 102 


7 The Fountain of Life 

In the third section of his article, Panofsky comments in passing on “the comparatively 
retrospective and for that very reason preliminary epochs of the Carolingian and Ottonian 
‘renaissances’” 103 which pose a contrast to the Romanesque period. The footnote placed at 
the end of his sentence is accompanied by six plates in total, making this the visually most 
extensive and self-contained footnote of the article. Panofsky here describes the artistic 
development of a motif peculiar to Carolingian art: the Fountain of Life or fotis vitae. Three 
out of the four examples extant in Carolingian manuscripts are published by Panofsky. By 
adding an illuminated page from the Syrian Echmiadzin Gospels (6th Century) as well as 
a tbolos from a fresco which according to him depicts a macellum in a villa at Boscoreale 
(ist Century BC), Panofsky visually places the fons vitae motif in the context of its devel¬ 
opment between the poles of a ‘flat’and a ‘plastic’ model of architectural representation, 
respectively. The sequence of plates is therefore chosen as a visual equivalent and emphasis 
of his definition of early medieval art as caught between embracing its antique models 
and their illusion of depth and an orientation towards the surface. 104 And the choice of 
examples is revealing of the conceptual shift in this third part of the article, from linking 
the “pictorial mode of Organization [...] synchronically to the culture of which it is part” 
to linking it “diachronically as well to the visual development of one symbolic form.” 105 
The reason for depicting a certain architectural structure in a particular way is sought 
within the visual tradition itself, by studying potential sources and models available to 
the artists. This is probably clearest in Panofsky’s purely formal comparison between a 
miniature in the Gospels of St. Medard de Soissons and an antique fresco: The centralised, 
octagonal or round structure presents a clearly delineated motif which, isolated from its 
context, is easily described in terms of its representational construction with regard to 
foreshortening and the illusion of depth. Thus isolated, it can be compared with examples 
from completely different contexts in terms of material and meaning. As a result, the 
innovative cultural potential suggested in the text by referring to a ‘renaissance’ is reduced 
in the footnote, which presents early medieval artists’ endeavours as essentially reducible 
to the extent of their comprehension of the models and exemplars at their disposal. 106 


1962 113-114: height of the room 5.5 m; Biering 1995 175: “the wall decoration which was presumably 
four to five metres high” (“die vermutlich vier bis fünf Meter hohe Wanddekoration”), 184: “...könnte 
der Wandstreifen auch relativ niedrig in zwei bis drei Metern Höhe begonnen haben.” Cf. Müller 
171-172. 

174: atrium; Müller 


100 Blanckenhagen 1963 101: cryptoporticus; Biering 
O’Sullivan 


101 If Biering 


2007 


516). 


1995 


172: peristylium (cf. 


1995 172-174 is right in arguing that the Gorga fragment was not part of the extant wall but 
instead belonged to a wall set at a right angle to it, we have to assume a much higher number of lost 
pictures. 

2007 519-526 (including further literature). 
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This is particularly misleading with regard to the Fountain of Life motif, which in its 
Carolingian renderings is unique and innovative, having developed out of intellectual 
and artistic aims closely connected to the object in which it is presented, the book. 

The Carolingian fons vitae motif is exclusive to book illumination and closely con¬ 
nected with the Carolingian court school; the oldest example is found in the Gospel 
Lectionary by Godescalc (Fig.J^öJ Panofsky’s plate 25) which marks the beginning of book 
production at Charlemagne’s court. The position of the motif is key to an analysis of its 
meaning: All four Carolingian depictions of the motif are found at the beginning of their 
manuscripts, two as full-page miniatures and two placed in the arch of a canon table. 107 
They are firmly anchored in the textual and visual sequence and context of their respective 
books and the context of their production. 


Fig. 30 | Gospel Lectionary by 
Godescalc, court school of 
Charlemagne between 781 and 
783. Paris, Bibliotheque 
nationale de France. 



107 The full-page miniatures, Panofsky’s plates 25 and 27 are: fol. 3V of Godescalc’s Gospel Lectionary, made 
at the court school of Charlemagne between 781 and 783: Paris, Bibliotheque nationale (Nouv. acq. lat. 
1203), 310 x 210 mm; fol. 6v of the Gospel book from Saint-Medard de Soissons, made at the court school 
of Charlemagne around 800: Paris, Bibliotheque nationale (Ms. lat. 8850), 375 x 285 mm (cropped). The 
examples from canon tables are: fol. nr of the same Gospelbook from Saint-Medard de Soissons; fol. 
1 ir of the so-called Codex aureus of St Emmeram (Panofsky’s plate 30), made at the court school in 870: 
Munich, Bayerische Staatsbibliothek (Clm. 14000), 420 x 330 mm. 
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In the Gospel Lectionary, the Fountain of Life miniature concludes the opening 
sequence of six miniatures depicting the four Evangelists and Christ enthroned, and at 
the same time it marks the beginning of the text: it contains the Incipit for the pericope 
of the Vigil of Nativity (Matthew 1:18-21) which Starts on the opposite page. 108 Placed 
at this threshold within the liturgical manuscript is the picture of a centralised structure 
with eight columns surrounding a low parapet. The conic roof is crowned by a cross, and 
the whole structure is surrounded by birds and a stag. The interior of the firame is ruled for 
the text of the Incipit, the lines traced with gold where they are not covered by architecture 
or animals. It becomes clear only in the later miniature in the Soissons Gospels that the 
structure contains water (Panofsky’s plate 27, here Fig. [31]). Here, an oblique view into 
the building reveals a hexagonal water basin surrounded by eight columns. By contrast, 
in the top half of the picture it is essentially the interplay of foreground and background 
(the interior of the roof biending with the exedra in shades of purple) which emphasises 
the depth of the fountain structure, allowing the pictorial focus to lie on the arch and the 

• • 109 

cross crowmng it. 



Fig. 31 | Gospels from 
Saint-Medard de Soissons, court 
school of Charlemagne around 
800. Paris, Bibliotheque 
nationale de France. 


108 IN VIGILIA NATALIS / D[omi]ne Flora[e] Nonae / Statio ad S[an]c[t]am Maria[m] / Sec[undum] 
Matfheum] Cap[itu]l[o] III. 

109 Therefore, the technique of foreshortening was probably employed specifically for the purpose of allow¬ 
ing us to see the water, rather than being part of a (copied or empirical) System of the representation of 
depth. 
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Two studies have shed light on the complex structure of meanings and symbolism that 
the fons vitae motif encompasses in the context of early medieval theology and Carolingian 
culture. 110 The motif refers to the baptismal font and the sepulchre at the same time. 111 
The fountain is connected to medieval water symbolism, referring to Biblical verses and 
their historical exegesis which associate Christ and the word of God with salvific water 
(e.g. Psalm 41:2; John 4:14). Patristic authors interpreted the four rivers of paradise from 
Genesis as the four Evangelists and their Gospels early on (Gen 2:6ff); Christ is the 
one source from which Holy Scripture flows. Moreover, Paul Atkins Underwood and 
Bruno Reudenbach have shown that the specific architecture of the fountain in the 
Carolingian miniatures is closely bound to the Eusebian tradition of placing a ciborium 
at the beginning or end of the canon tables to represent in architectural terms the unity 
and harmony of the four Gospels and the totality of the Eloly Scripture contained in 
them. 112 It is therefore the analogy with the unity and structure of the Gospel texts which 
is established in this architectural motif. Elements such as the columns, the arch-like 
rendering of the cornice in both miniatures and the birds perched at its ends are the main 
elements of early medieval canon tables which developed an architectural rendering of 
the congruence of the Gospels by combining visual and textual elements, possibly from 
as early as the fourth Century. 

It may be argued, then, that it was less the kind of models and exemplars available 
to the Carolingian court school artists which influenced the way the fons vitae motif was 
represented, but the specific context within which it was developed and within which it 
functioned: the book. The motif had to be polyvalent enough to transport the authority 
and harmony of the four Gospels by making explicit both the reference to the arched 
structures of the canon tables and the cohesion between the one source of Scripture 
(Christ) and its four ‘rivers’ (the Evangelists), carrying references to instances and their 
localities as distinct as baptism, paradise and the holy sepulchre. The representation of 
space was less a concern than the relation to the space of the book - the visual and textual 
knowledge contained and symbolised therein. 


8 Conclusion 

As ground-breaking as Panofsky’s essay has been for the discussion of a historiography 
of spatial perception and spatial representation, at the same time it should caution us 
about generalisations with regard to one perspective of Antiquity. The analyses of selected 
pictorial examples have demonstrated the multitude of perspectival Systems. Along with 
James Elkins, we can therefore also speak of “perspectives, in the plural” 113 for art before 
the early modern period. Antique and early medieval examples show clearly how strongly 
the very heterogeneous cultural contexts influenced the choice of perspectival techniques. 
Material and medium of the objects or Substrates discussed (vases, mosaics, frescoes, reliefs 
and books) are just as important as their function and the spatial conditions for their 
perception. Placing images on walls in burial chambers, palaces or domestic homes, on the 
floor or on mobile objects such as vases or books determines certain modes of perception, 
which were either intended or at least accepted by the artists and craftsmen. In contrast to 


110 The most extensive study of the motif is Underwood 
by Bruno Reudenbach in his study on the Godesca 


1950 


A conclusive treatment of the topic is provided 
Gospel Lectionary: Reudenbach 1998 51-78. The 
most recent - albeit very brief - publication is Besseyre 2007 The following is based on the material 
collated by the aforementioned studies. 

ü 


111 For a detailed discussion of this, see Underwood 1950 passim. The production of the Gospel Lectionary 


is closely related to the date of Pippin’s baptism by Pope Hadrian in 781: Reudenbach 1998 68-78. 


112 Reudenbach 

113 Elkins 1992 


1998 58 (“Textciborium”). Cf. Underwood 


1950 


esp. 118-131. 
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the spatial configuration of Renaissance linear perspective, which was mostly understood 
as a static one, the antique and medieval images demonstrate the importance of the spatial 
and temporal dimension: The viewers (or their gazes) were mobile, were set in motion by 
the images (for example by monumental friezes), and figures within the picture could 
turn into imaginary viewers who structure the spatial configuration of the composition. 
There are manifold and complex alternatives to the often criticised early modern gaze. 
For many antique images, a systematic use of pictorial elements which generate space is 
typical, other examples exhibit a more playful approach. While the painting of the second 
Pompeian style created wall paintings which are very close to Renaissance perspective (for 
Panofsky and many others they are more or less a first discovery of linear perspective), at 
the same time and later on these were deconstructed in favour of ‘irrational’ imaginary 
architecture with a predilection for latent images. 

Instead of looking for the realism of images and judging artistic pictorial conventions 
according to their relation with physiological and psychological aspects of seeing, our 
attention has to be directed towards the multitude of semantic and cognitive functions 
connected with individual pictorial elements, and towards contextualising this histori- 
cally. Panofsky’s observation that the perspectival System prevalent in a certain culture 
could, in terms of a pictorial technique of representation, function as a cognitive frame 
and influence the way we view the world, 114 makes his concept of “perspective as symbolic 
form” seem a first Step towards a perspectivism seen more broadly, a hermeneutic approach 
which can include multimodal, i.e. different pictorial, diagrammatic, linguistic or textual 
Systems of symbolisation. 115 


114 Cf. Alloa 

115 Cf. Wooc 


2010 26. 


1991 23-24; cf. Daniel Werning’s contribution above. 
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Common Sense Geography and Ancient 
Geographical Texts 


This paper places the concept of‘common sense geography’ as developed by the members 
of Topoi research group C-5 within the context of ancient geographical literature. For the 
first time, a consistent model of arranging and classifying Greek and Roman geographical 
texts from a historical perspective is presented. 

Common sense geography; ancient geographical texts; mental modelling; mental maps; 
ancient geography; Aristophanes; Eratosthenes; Strabo; Ptolemy. 


i Laughing at and with common sense geography 

Athens, the Great Dionysia, 423 BC. Aristophanes’ Clouds premiers. It is a spoof of the new 
kind of teaching that was taking hold in Athens, literally a ‘Thinkery’ of students, with a 
parody of the leading intellectual of the day, Socrates, at its head. Socrates is accused of 
corrupting the Athenian youth with superfluous tuition and unnecessary ideas. When 
Strepsiades, a common demesman, meets one of Socrates’ students, the stage is set for 
a fascinating glimpse of how Socratic teachings, which we now see as part of the broad 
achievement of Greek thinking, may have been seen by those at the time not privy to such 
an education: 

STREPSIADES [ pointing to instruments banging up at tbe back of tbe vacatedplatform ]: 
Teil me, what in heaven’s name are these? 

STUDENT: This here is astronomy. 

STREPSIADES: And what’s this? 

STUDENT: Geometry. 

STREPSIADES: So what’s that useful for? 

STUDENT: For measuring land. 

STREPSIADES: You mean land for cleruchs? 

STUDENT: No, land generally. 

STREPSIADES: A charming notion! It’s a useful and democratic device. 

STUDENT: And this is a map of the whole world. Do you see? Elere’s Athens. 

STREPSIADES: What do you mean? I don’t believe you; I don’t see any jurors on their 
benches. 

STUDENT: I assure you this area is Attica. 

STREPSIADES: Then where are the men of Cicynna, my fellow-demesmen? 

STUDENT [indicating tbe area south-east of Athena ]: They’re in this part. And here, 
as you see, is Euboea, lying stretched out beside the mainland for a very long 
distance. 

STREPSIADES: I know; we laid it out, we and Pericles. But where’s Sparta? 

STUDENT: Where is it? Here. 
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STREPSIADES: EIow close to us! Rethink that one, please, so as to take it a good long 
way away from us. 

STUDENT: It can’t be done. 

STREPSIADES \raisingbis stick]: In that case, by Zeus, you’re going to howl! 1 

Despite its exaggerations and the offensive presentation of Socrates as a caricatured pro- 
totype of various philosophical schools in Athens, this text confirms Isocrates’ allusion to 
the debates about new pedagogical methods and curricula at the end of the 5th Century 
BC: older Athenians could not understand the purpose of innovative teaching for the 
youth educated in Plato’s Academy. 2 Among the subjects: geometry. Although methods 
of measuring and representing the earth may have been explored in philosophical cir- 
cles as early as the 6th Century BC, Aristophanes’ play gives us for the very first time a 
plausible, albeit parodic, glimpse of an encounter between an ‘average layperson’ (albeit 
exaggerated) and ‘one who studied in a school! It is a confrontation between two different 
kinds of knowledge - the everyday and the expert - and we see the reaction of the layman 
upon discovering the abstract interests of the educated persons. Present on the democratic 
stage are both the Symbols of higher education - the ‘scientific’ tools (the map), implicit 
methods (the correct reading of the map), and even a ‘higher’ object of study (a space 
larger than the one normally experienced on a daily basis) - and a representative of the 
common man, in whose hands the meaning of such symbols is effectively challenged and 
undermined. 

This text is offen quoted as an example in the history of ancient representations of 
spaces. 3 It conveys an adequate idea about what ‘geometry’ must have been in the Curricu¬ 
lum of an Athenian school: a reasoned approach to the properties of space, involving prac- 
tical knowledge but also abstract thinking. It also confirms the existence and use of maps 
in ancient intellectual circles. 4 Accordingly, it suggests that the hodological perspective - 
the unidimensional view of space as a path, as if travelling through it - was not necessarily 
the prevalent master model when engaging with larger spaces in classical times. 5 

EIow can we explain the comical Situation staged by Aristophanes? The humour 
emerges from the juxtaposition of contrasting views of the same object. Strepsiades’ 
remarks reflect a ‘naive) ‘concrete’ or ‘intuitive’ understanding of geography. Eie deals with 
space from a ‘down-to-earth) ‘basic) ‘human’ perspective; his knowledge is ‘immediate,’ 
determined only by experience, ‘fit for purpose) sufficient for everyday use, without further 
abstraction or even need to spend time and effort analysing something which has no direct 
application. Strepsiades knows next to nothing about astronomy and geometry - indeed 
little that goes beyond the needs of a ‘normal’ citizen from the countryside, familiär with 
current Athenian policy and economy only as far as this concerns him and his house. 
Eie is not interested in the contemplation and conceptualization of large and/or distant 
spaces or in intellectual games like measuring the world without a practical purpose. 6 In 


1 

2 

3 

4 


5 


Aristoph. Clouds 200-217 (transl. Alan H. Sommerstein, 1981). 

Panathen. 26 with the commentary of Roth 2003 92-97. For the context of Aristophanes’ Clouds and the 
construction of the comical character of Socrates as the most famous sophist who exhibits all kinds of 
faults associated with learned people, see Starkie : 


1911 


xi- 1 ; Fisher 1984 


For example Jacob 1985 34; Harley and Woodward 1987 138-139; Lanzilotta 1988 
380; Bianchetti 


2008 


Arnaud 


1990 


48, 


113. 


It may be comparecl to the ‘cartographic performances’ described in Plutarch’s Life of Alcibiades 17.2-3; 
Life ofNicias 12.1-2. Aelianus ( Various bistories 3.28) presents Socrates as showing a map to Alcibiades in 
Order to make him understand the insignificance of Attica when compared to the whole oikumene : this is 
an anachronism, invented when the Romans were probably used to seeing monumental maps. However, 
the carto graphi c wonder could be an idea going back to the 5th Century BC. Cf. Jacob 


See Poiss 


2007 


2014 


!992 


[ 3 3 - 


For the second dimension in the archaic perceptions of space, see Gehrke 1998 


See Geus 


cf. also lanni|i984|and Janni 1988 


2014 


Gehrke 


6 

































Common Sense Geography and Ancient Geographical Texts 


573 


short, he does not know how to read a map and when he tries he fails miserably in dealing 
with the analogy of real space and its cartographic representation . 7 Of course, all of these 
are not traits of an actual person, but exaggerations necessary for expressing the comical 
character of the aypoiKoq Kai 6ucrpa0f|q (v. 646 ), which the audience should recognise as 
such . 8 

Socrates’ Student, on the other hand, shows what the ‘highest’ level of geographical 
knowledge at that time could be: he employs ‘uncommon’ tools and methods in order 
to gain a better understanding of the world beyond its immediate appearance. His ken 
betrays the purely intellectual purpose prevalent in his circle. This too is an exaggeration, 
since the pedagogical aim of this teaching is completely ignored. In fact, while Aristo- 
phanes’ Socrates recalls Plato’s Socrates, who also appreciated the philosophical study 
of geometry and astronomy , 9 the portrait seems exaggerated, especially when compared 
with Xenophon’s Socrates, who recommended the study of geometry, astronomy and 
arithmetic only to the extent to which they had a practical application . 10 In any case, if 
Socrates really did pursue the type of‘scientific^ purely theoretical experiments considered 
plausible by Aristophanes’ audience, they must have been rather marginal in the Curricu¬ 
lum , as we do not find any trace of Socrates’ ‘geographical’ ideas in the extant sources. Even 
in the discussions about whether the world was flat or spherical, where we find that Plato’s 
writings have most in common with this scene in Aristophanes, it is impossible to decide 
if the words assigned by Plato to Socrates reflect Socrates’ or Plato’s own ideas . 11 

In fact, neither of the geographical views staged by Aristophanes is likely to have repre- 
sented the customary way in which space was conceived in antiquity. On the contrary, both 
represent extreme positions; the exaggeration is the source of the comedy. Aristophanes 
trusts that the ‘common sense’ of the majority of the Athenians was neither content with 
a plain perception of the environment nor fully convinced of the usefulness of a ‘fully 
reasoned’ approach to it. Being part of a democratic culture which valued knowledge in 
many fields and topics, the Athenians were surely aware of the importance of knowl¬ 
edge of different regions and spaces . 12 The inventory of place-names and ethnonyms 
in Aristophanes’ comedies attests to the military, political and economic interests of the 
Athenians . 13 Their general awareness was based, for example, on personal experience with 
foreigners and travellers, on public and private debates about remote lands and places or 
on stories that circulated among the Greek world. Contrary to what one might expect 
today, this involved neither the practical knowledge necessary to travel from one location 
to another or to estimate the constraints of one’s journey, nor the need to deal with 
maps and other sophisticated tools of representing near and far off spaces. However, what 
Aristophanes’scene makes clear is that the poet and his audience were able to differentiate 
between several levels of spatial perception, even if they did not necessarily understand 
the nuances of the most advanced cartographical representations. Hence, we may suppose 
that Aristophanes and the majority of his audience would have considered themselves 
as occupying an intermediary position, one that corresponds to a ‘shared’ geographical 
knowledge and that is a proxy of a more ‘canonical’ level of information. 
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As exemplified by Aristophanes’ play, both the ‘lower’ reasoning on the one hand and 
the ‘higher’ reasoning on the other hand are only the extremes of the human variety of 
intellectual capacities, in ancient as in modern times. In epistemological terms, these 
correspond to the interval between pure empiricism and rationalism. Ancient writers 
were already conscious of these tensions. They addressed a public with an intermediary 
background and varied interests, but they were aware of three levels of commonsensical 
reasoning in spatial perception and representation: the naive or intuitive, the scholarly or 
canonical, and the so-called ‘scientific’ or, more accurately,‘fully reasonediThis distinction 
allows us to explore spatial perceptions in ancient sources in a way that describes more 
adequately how knowledge of space was selected, transmitted and Consolidated in the 
premodern world. 


2 Actual classifications and the need for a new heuristic System 
of concepts 

We have good reason not to be satisfied with the categories of ancient geography widely 
in use today. While some approaches take into account the content, and some the form 
with which it was expressed, each by itself is inadequate for explaining the relationship 
between the space as object and the subject who construes, describes and presents space in 
literary terms. The direct consequence is that, when put together, these categories are not 
consistent. Here are some everyday examples, so common that one does not have to quote 
any specific study. 

‘Mythical’ ‘poetical) or ‘philosophical’ geography refers to artificial genres, anachro- 
nistic and inadequate for trying to gauge Greek and Roman views on literature. They 
describe mainly formal aspects, lump together often quite disparate information from 
different cultural contexts and, even more importantly, offer no insight into how space as 
a whole was conceived, thought of and transmitted by Greeks and Romans. 

Current terms like ‘professional’ geography or ‘mathematical’ geography (as opposed 
to ‘empirical’ or ‘descriptive’ geography), used in order to underline the characteristic 
approach of the works of Eratosthenes, Strabo or Ptolemy, also make little sense. In 
antiquity, there were simply no professional or institutionalised geographers paid for 
their work. Even a work like Eratosthenes’ Geograpbika (now lost) was probably far from 
being mathematically or astronomically sound in some passages . 14 Geography was never 
confined to a circle of ‘professionals) but was indirectly quite well known in scholarly 
circles throughout antiquity and the Middle Ages. ls Strabo’s work is no geography stricto 
sensu , but an encyclopaedic synthesis with a particular focus on historical, geographical 
and astronomical matters, compiled by the author himself . 16 On the other hand, ancient 
mariners and land surveyors, usually cited as examples for the ‘empirical’ construction of 
spaces, were surely ‘professionals’ in the way they looked at ‘their’ space and made use 
of it: they accumulated a special body of spatial information and occasionally even had 
formal training . 17 However, labelling them as ‘professional geographers’would also be 
misleading, since the written geography (that we know of) most probably had no impact 
on the real world in which they lived, i.e. on their practises of Orientation. Navigating and 
travelling were carried out without maps or books. 
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In fact, the discussion about ancient spatial and geographic knowledge and thinking 
must be distinguished from discussion about genres. We posit that ‘definition games’ 
such as distinguishing bctwccn periploi/periegeseis/periodoi, although widely used in recent 
publications, are wide of the mark as these terms were never consistently defined or used 
in ancient and Byzantine sources. 18 What we consider as ‘titles’ now, do not go back 
to the archaic and classical authors themselves, but mainly to Hellenistic, Roman and 
sometimes even Byzantine scholars who quoted, compiled, and classified these works. 
Hence these designations are not representative of the generic distinctions made by the 
authors of the texts themselves and, accordingly, are offen contradictory. 19 This is why 
studying ancient geography according to the late antique and Byzantine genres teaches 
us more about the reception of the geographical texts in the lexicographic tradition than 
about the geographical knowledge of the ancient authors. 20 

Similarly, the usual distinction between text and drawing does not fit the modern 
distinction between ‘cartography’ and ‘geography’ or ‘geographical descriptions! Ancient 
drawings of spaces and places are simply not ‘maps’ in the modern sense of the word. 21 Ori¬ 
ental, Greek, Roman and Byzantine scholars and scribes ignore the concept of scale; they 
lack a systematic, two-dimensional Orientation and mix together facts and phenomena 
from different times and sources, without coherent criteria of choice and representation. 
Thus, the drawings are just a graphic form, used to represent the same content as the 
accompanying texts, in a more assertive and memorable way. This idea is corroborated by 
the fact that some of the earliest surviving texts were written in a pedagogical context. 22 
Furthermore, the French term ‘cartographiej which was the archetype for the English 
‘cartography,’ was not coined before the i9th Century, following the lead of ‘geography’ 
and ‘cosmographyj which themselves acquired different meanings between antiquity and 
modern times. 

Accordingly, the distinction between geography and cartography must be reassessed 
by critically reevaluating the relationship between text and image in classical antiquity. 
Maps are not characteristic of the so-called ‘mathematical’ geography: we know virtually 
nothing about maps drawn by Eratosthenes himself and in all likelihood Strabo did not 
illustrate his work. Maps circulated during antiquity in order to illustrate Ptolemy’s Geog¬ 
raphy , but perhaps not in Ptolemy’s time itself; in any case, the archetype of the atlas which 
accompanies his Geography was only drawn at the end of antiquity or even in Byzantine 
times. 23 At the same time, texts like the pseudo-Hippocratic treatise On the seitens, dated 
between classical and early Roman times, contain descriptions of what we would call 
nowadays an anthropomorphic map. 24 The most ancient map still preserved today, whose 
authenticity is not contested, is the so-called ‘Shield’ of Dura-Europos: like the Tabula 
Peutingeriana, this is an itinerarium pictum, a graphic illustration of a linear description of a 
maritime coast, thus of an ‘empirical’ ‘geographical’ text. 25 Similar objections can be made 
to the cartographical models transmitted as glosses in medieval manuscripts of Greek and 
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Latin authors or as vignettes in texts such as the Notitia dignitatum. 26 In fact, although 
cartographic sketches became more frequent during late antiquity than before, this has 
nothing to do with the enlargement of geographical knowledge. Even during medieval 
times, Caesar and Augustus remained symbols of the maximum extension of Roman 
power and knowledge of the orbis terrarum. 27 Also, this development of cartography 
marked no progress in the accuracy of spatial representations, and therefore ancient ‘map’- 
making ought not to be considered as a separate discipline, as modern cartography is 
in regard to modern geography. The premises of this evolution are to be found in the 
cultural context of the late Roman Empire and in the methodological choices of schools 
for the education of the elites. Thus, instead of being isolated, the cartographic drawings, 
either preserved in physical form from antiquity or cited in ancient texts, must be studied 
together with the texts in order to allow us to understand properly their relationship with 
the perception and the mental construction of spaces by their authors. 

Other distinctions, modelled on modern definitions of scientific disciplines or liter- 
ary genera , are no less inappropriate or insufficient for comprehending the acquisition 
and transmission of ancient spatial knowledge. For example, the distinction between 
‘geometry’ and ‘geography’ ( lato sensu) is anachronistic for antiquity as a whole: such an 
Opposition would imply that there was no ‘geography’ before the term ‘geography’ was 
coined by Eratosthenes (c. 200 BC ). 28 Even in late antiquity, it is difficult to find a coherent 
distinction between ‘geometry’and ‘geography! with the exception of Ptolemy: For exam¬ 
ple, in the 5 th Century AD, Martianus Capelia included a geographical synthesis in a book 
devoted to geometry, as a part of his encyclopaedia. The same blurring of distinctions is 
true for other disciplines, even if they appear better defined in ancient times: Eratosthenes’ 
distinction between ‘astronomy’ and ‘geography’was probably blurred already in Hellenis- 
tic times, in Strabo’s writings at the latest . 29 The concept of‘chorography! like that of the 
chora itself, had different meanings for different authors: this becomes clear when one 
compares the use of the term by Polybius and Strabo with the restrictive definition and 
systematic use in Ptolemy’s Geography . 30 Of course, one may speak of a ‘periplographic 
order’ or an ‘itinerary order’ versus a ‘chorographic look’ at the world when describing 
ancient texts and tabulae. We hold that for their original authors, these were only narrative 
choices (never genres) because we cannot identify any linear evolution of distinct ‘genres’ 
or classification regarding the invention and use of these forms. Accordingly, paradoxo- 
graphic texts follow the Mediterranean coastline as an implicit geographical principle of 
literary order without being periploi. The oldest preserved periplus, attributed to Scylax, only 
goes back to the 4 th Century BC and includes some rare chorographic digressions, whereas 
fragments of Elecataeus of Miletus, from the second half of the 6 th Century BC, make us 
believe that his periodos was not a periplus, but a description of lands and peoples (serving as 
a source for the chorographic tradition). While trying to classify these texts in accordance 
with a hypothetical evolution of their supposed genres, modern researchers refused, until 
recently, to take into account the late date of the elaboration of Pseudo-Scylax’/?enp /?«. 31 

In the end, not even the distinction between oral and written sources can be properly 
applied in explaining the peculiarity of ancient geographical documentation. For the 
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major part of the evidence one can only assume their oral or written composition: One 
tends to believe that verses, just like logoi, were composed and transmitted in oral form 
before Classical times and that writing and reading as a Standard model of communication 
was established only later, in Hellenistic times, and increasingly so through the Roman 
education System. The same literary culture would also have affected the development of 
‘map-making’ during late antiquity. However, the exceptional role of memory in ancient 
cultures contradicts any assumption according to which oral communication would 
have been less precise, complex and valuable than written texts. Evidence of this are the 
‘scholarly’ itineraries which we find included in, for example, the Homeric epics and 
hymns (like the Hymn to Apollo narrating the itinerary of Leto to Delos), the Pindaric 
ödes and Aeschylus’ tragedies.Just like between text and drawing, the boundary between 
speech and text must have been more fluid for the ancient people than it is for us. 

A new look at ancient spatial perceptions, free from the constraints of traditional 
generic terminology, allows new answers to old questions: Why was Ptolemy, who as- 
sembled the most comprehensive catalogue of ancient locations and presented them in 
the most objective way he could think of, practically not read in late antiquity? Why 
did Marcianus of Heraclea and Pappus of Alexandria ignore Ptolemy’s cartographical 
principles and effort to convert distances into Coordinates and why did they return to the 
Periplus’ unidimensionality? 32 Why did Ammianus Marcellinus and Cassiodorus prefer 
the text of Dionysius Periegetes and maps derived from Ptolemy’s Geography to Ptolemy’s 
lists of Coordinates, which was much more ambitious in its completeness and accuracy? It 
seems that the ‘average’ and ‘traditional’knowledge of the ‘scholarly’geography, warranted 
by the Classics and shared by nearly all ancient authors, held too great an influence. 
Accordingly, we may argue that a ‘fully reasoned,’ abstracted image of the whole world 
was neither useful for common people with a basic level of spatial thinking, nor for the 
literati or scholars. 

In fact, the characters in dramas or other fictional texts are ‘naive’ and fail to grasp 
conceptual notions and symbolic logic that are ‘common sense’ to an educated audience. 
The integration of their elementary knowledge in the text had no informative purpose, but 
only a narrative function. Like Strepsiades in Aristophanes’C/otrt/s, persons who are quoted 
for basic views of the world (to be found not only in comedies but also in historiographical 
works like those of Herodotus, Xenophon, and Plutarch, in epics and in novels) play a 
specific role: they allow the author to underline the difference between their view and 
more elaborated opinions, considered the norm. 33 Therefore, our preserved texts do not 
faithfully reflect the way ‘normal’ people thought and spoke about space: choices have 
been made and they determined the making of tradition. They have nothing to do with 
modern requirements of Science but correspond to what we could call the ‘common sense’ 
of educated citizens. 34 The limits of this geographical knowledge we find in most texts of 
antiquity that came down to our age are determined by the relevance and accessibility of 
the information for the intended audience. This explains not only the dominance of the 
‘canonical’ geography in our sources, but also its conservatism and determinism, which 
shied away from fresh experience or more elaborate models. 
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3 Common sense geography in the making: From ‘intuitive’ 
through ‘scholarly’ to ‘higher’ geography 

Tab. i shows a new attempt to classify well-known sources in Greek and Roman geogra¬ 
phy . 35 The three theoretical categories depend on our model of ‘intuitive^ ‘scholarly’ or 
‘fully reasoned’ methods of acquiring and transmitting spatial knowledge. They coexist 
at the same time and - as the example of Aristophanes has shown - can be recognised 
by a Contemporary audience. One can acquire knowledge of space by means of all three 
methods; the choice depends only on the cultural context in which the geographical 
information is used. 

Obviously, these three categories are ideal types only: almost all literary texts were 
written by and for people with a ‘canonical’ knowledge acquired in schools and libraries. 
They were all imbued with a refined culture and demanded the highest Standards of 
literary craftsmanship. Many texts, however, include information of a lower or higher 
cognitive level which would justify the Classification of some passages as ‘naive’ or, at the 
other end of the spectrum, ‘well-thought-out’ geography. At the bottom level, we place 
snippets of the geographical knowledge of lay people, transmitted through inscriptions 
and papyri but also professional knowledge of spaces in regulär use by ordinary people. 
At the uppermost level we place Ptolemy’s Geography illustrating the highest achievement 
of the ancients’attempts to understand and represent terrestrial spaces. Despite Ptolemy’s 
search for accuracy, however, he did not fulfil the requirements of a modern definition of 
Science: his method is not entirely coherent or free from contradictions, since he admits to 
a mix of‘absolute’ and ‘relative’ measures, as well as to quite arbitrary corrections he uses 
systematically in the manipulation of the available data. More importantly, not quoting 
his sources would disqualify him from being a ‘scientist’ in accordance with the current 
meaning of the term, a feature which distinguishes a ‘scientist’ from a ‘scholar’: There is 
no explanation of how Ptolemy obtained the Coordinates for his books 2 - 7. 36 At the same 
time, as much as we may apprehend from the quite incomplete evidence transmitted to 
us, ancient scholars like Eudoxus, Aristotle, Eratosthenes and Elipparchus, in conforming 
to the philosophical tradition of Greek inquiry into nature, focused on theory only at 
a theoretical level and never undertook fully reasoned research evaluating all the data 
available to them. Marinos, Ptolemy’s direct predecessor, is criticised by his illustrious 
follower, among other things, precisely for this lack of systematic methodology . 37 

Studying ancient geography as ‘common sense’ geography and distinguishing be- 
tween its ‘naive’/‘intuitive’ ‘scholarly’/‘canonical’ and ‘fully reasoned’ models, helps us to 
a better understanding of the different approaches to ancient spaces over long periods 
of time. Yet, modern scholars, who deal with the ancient evidence as a whole, still need 
subcategories in order to explain the relationships between different documents. Thus, 
even if the distinction between literary genres is not consistent, it still can sometimes 
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be useful in order to underline dependencies of geographical data or models as parts of 
certain traditions. 

As a consequence, it is possible to explain the development of the ‘canonical’ tradition 
of the 6th and 5 th Century BC philosophers and logographers (inventors of bistorie), who 
wanted to offer a more objective, more elaborated picture of the oikumene in Opposition to 
the ‘intuitive’ epicists. Of course, the epic aoidoi and rhapsodes themselves, often described 
as wandering specialists, were able to compose or at least to include some masterpieces 
(like the catalogues of rivers in the lliad and in Hesiodus’ Theogony) for which they were 
praised as possessing a knowledge superior to the ‘normal’ level. 38 Further, the ‘scholarly’ 
approach to cultural spaces allowed the composition of texts exclusively devoted to spatial 
descriptions (beginning with Flecataeus’ ges periodos and continuing with the Classical 
periploi of the Internal Sea and with the Flellenistic and Roman periegeseis). It became a rule 
to use geometrically based estimations of distances and spaces whenever one single person 
needed this information. Unlike travel reports, which were designed for practical use, 
inventories in the scholarly tradition from the archaic period onward had to be exhaustive. 
Since Classical times, mythical or miraculous connotations of spaces were sometimes 
replaced by reasoned denotations, for example in the environmental determinism of the 
Flippocratic School, which served as basis for the Systems of climata in scholarly texts of 
the Classical and Hellenistic times. 39 

Throughout history, exceptional scholars have tried to distinguish themselves from 
their predecessors: A better map of the oikumene was not just a list with more names 
and distances, but also a more objective way of determining locations and, through this, 
characteristics of regions, environments and peoples. The need for such a map was not 
only feit for political reasons - for which Flerodotus attributed the first use of the map 
and Strabo declared that he had written the geography - 40 but subtle representations of 
the world were used in medicine and astrology; in both cases, the precision of locations 
was a prerequisite for the accuracy of diagnostics. Further, the requirement of comparison 
between relative measuring on the surface of the earth ( geometrikon) and absolute mea- 
suring with the help of celestial phenomena ( meteoroskopikon ) revolutionized the way the 
inhabited world was described. Ptolemy’s first book of Geography deals with all the motives 
for looking beyond the ‘intuitive’ and the ‘canonical’ knowledge. In fact, his treatise can be 
read as a complete revision of the way ‘science’ evolved in antiquity: from the ‘uninitiated’ 
perception of the travellers (first source of errors) like Maes Titianos to the debates of 
theoretical principles by Hipparchus and Marinus of Tyre. 

The three ideal models of communicating information about space can also be 
distinguished by the number of spatial dimensions represented in texts and figures: the 
direct perception in pragmatic contexts favours the representation of hodological, i.e. one- 
dimensional, spaces. Voyagers registering their travel experience use the hodological, i.e. 
one-dimensional, representation of spaces. Theophanes and the anonymous Christian 
of Bordeaux are prime examples for this. The itinerary is also the easiest solution for 
transmitting geographic, historical and even symbolic information: for this reason it 
has been used for the Acts of tbe Apostles as well as for the Gospels (canonical as well 
as apocryphal ones). At the other end of the common sense spectrum, ‘fully reasoned’ 
geography uses three-dimensional representations: the awareness of a relationship be¬ 
tween terrestrial and celestial phenomena determined the success of the third dimension; 
of course, Eratosthenes’ and Ptolemy’s planimetric maps most probably did not try to 
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represent or visualize elevations, but the interdependence of the oikumenical, terrestrial 
and celestial spheres was the basis of their conception. 41 

The prevalence of the mostly two-dimensional, ‘canonical geography’can be explained 
by the cultural milieu and interests of the authors whose texts have been transmitted to 
us. Their mentality was marked by the general low esteem for practical knowledge in the 
Greek and Roman world. This is why we have relatively few sources of ‘lower’ geography. 
An exception is the Corpus agrimensorum Komanorum, a body of highly specialised texts of 
‘immediate’ geography, whose survival is due to their juridical value. Despite the claim 
for the importance of autopsy in the ancient search for the truth, the concept of scientific 
exploration is in fact a modern one: ancient expeditions to the edges of the oikumene 
were always motivated by military or economic aims and made possible with the help of 
local people and their knowledge. As the works of Xenophon and Caesar show, intuitive, 
uninitiated, direct information acquired in the field was always re-worked afterwards 
when written down from memory. 42 

The dominance of the ‘canonical’ geography and the fluidity of its borders with both 
the ‘lower’ and ‘higher’ geography explain the overlap between these ideal categories. In 
Order to reconstruct expressions of intuitive geography in antiquityone needs to ‘unpack’ 
or deconstruct scholarly texts. Moreover, for understanding how Ptolemy was able to 
write his Geography, one must trace the origins of his geometrical reasoning back to 
Eudoxus ( 4 th Century BC) at least. In other words: This continuity and development of 
geographical knowledge is nothing more than the consolidation and illustration of the 
various forms in which common sense was applied to spatial thinking in antiquity. 


4 Common sense geography: Ancient and modern 

In antiquity, as in modern times, scholars challenged previous opinions and outcomes 
on grounds of common sense. They tried to ‘make sense’ of the phenomena and wanted 
to communicate their findings to other people. The arguments proposed, the tools em- 
ployed, and the methods used may not be credited as ‘scientific’ stricto sensu because of 
the lack of a universally shared set of definitions, principles and rules, explicit metadata, 
or a fully established and institutionalised discipline in its own right. 43 In fact, because 
of its common sense character, ancient geography has been (and for the most part still is) 
dismissed as ‘knowledge) which could at best be of a pre-scientific or sub-scientific sort. 
Instead, common sense can be regarded as the first Step in the Constitution of modern 
Science. Such a process should not be thought of as an incremental progression (from 
‘nothing’ to the ‘truth’) but as a fluctuating, dynamic search for the reality or ‘truth’ in the 


41 In fact, solving the problem of representing a three-dimensional object, i.e. the surface of Earth’s globe, 
on a two-dimensional map can be interpreted as Ptolemy’s main goal in his Geography. 

42 Viola König’s research on The Art of Mexico in Native Mexico and Monica Pacheco’s study of the early 
colonial Lienzo Selerll (AD 1590) show both the problems and challenges of the clash of two Common 
Sense Geographies that were developed independently from each other but had to cooperate. Such 
is the special case of the European-Mesoamerican encounter in the i6th Century. The depiction and 
presentation of the place signs is a good example out of many others. While the Spanish administration 
interpreted place signs as existing geographical places in the landscape, Mesoamerican authors would 
never regard a place sign as isolated from its larger context. The localization of the central place of 
‘mountain of snakes’ on a medium like the Lienzo Seler II was insignificant. However, what really 
mattered was the context of the altepetl’s legitimation as a social-religious community, as shown by 
Coixtlahuca’s Land binding and New Fire ceremonies. In i6th Century New Spain the integration of 
European concepts such as the perambulations or determining the bounds lead to a new indo-mestizo 
common sense geography. 

43 For a discussion of a set of criteria applied to ancient and mordern scientific texts, see Guckelsberger 
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longue duree, through synchronic approaches and in similar forms. Empirical and rational 
methods coexisted in ancient thinking, just as they do today. 

The absence of linear progress in Science is obvious in the relationship between belief 
and knowledge. Even if knowledge (episteme) has the advantage of proof and justification, 
people never gave up belief (doxai). The method of searching for ‘truth’ relies on the 
cultural context of the subject, i.e. on political, economic and cultural conditions. 44 Yet, in 
the pre-modern world, the relationship between facts, perceptions, mental constructions 
and representations seems more straightforward than in modern Science, because it is 
more ‘intuitive) ‘congruent,’ and ‘mechanical? The empiricism, which is the first base of 
common sense, enables individuals from one social group or region - in some cases 
even from different communities and cultures - to share broad visions of the world, 
through common constructions of the reality, common frames of reference, and even 
common mental models of spaces. 45 In contrast to this, the production of data in modern 
Science is based on formalized thinking and consistent methodology. In the long run, this 
leaves no place for ‘shades’ of reasoning, since a scientist must be able to explain all the 
methodological metadata which lead him to his data. 

In our understanding, common sense reasoning supposes that an incomplete set of 
criteria normally required for common sense Science is discernible in the arguments 
under study . 46 The term common sense denotes a reduced level of abstraction so as to 
make the general inference acceptable to the non-specialist. With increasing abstraction, 
sophistication and rationalization, a gradual shift from common sense Science to Science 
itself can be imagined. Since ancient geographical texts do not fulfil all the requirements of 
a modern definition of Science, a case can be made that there was no ‘scientific’ geography 
in antiquity at all. Of course, this does not mean that Ptolemy’s Geography did not fulfil 
the requirements of ancient knowledge (episteme) and wisdom (sophia), the pair of which, 
taken together, corresponds, in ancient societies, to the repute of Science in our society, 
better than anyone else’s work. By doing so, however, Ptolemy ‘only’ achieved the highest 
level of ancient common sense Science, failing to apply his own ‘scientific’ criteria to all 
his data or, at least, to leave any trace of this attempt. 

Our concept of ‘common sense geography’ is based on that of commonsensical rea¬ 
soning: The central feature of common sense is that it concerns the consensus of an 
epistemic community. This is why ‘common’ is not only to be understood as ‘lower’ 
(vs. ‘professional’ or ‘higher’) but also as ‘shared’ knowledge, applied and discussed in 
intellectual circles and, thus, forming the canonical level of knowledge. Accordingly, the 
concept of‘common sense geography’ relies largely on a body of shared knowledge about 
the physical environment that is required and used, either intuitively or without much 
concentrated effort, to navigate from one place to another; once stored it may be retrieved 
and used for identifying the relative positions of places without much further elaboration. 
Elence, this concept underlines the concrete basis and the practical purposes prevalent in 
ancient spatial and geographical thinking. Information is gathered directly on the field, 
on pragmatic grounds and with pragmatic aims: a clear example is that in ancient times 
there was probably no exploration for exploration’s sake like in modern times (this is why 
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we cannot speak of‘explorers’ in the strict sense). There always seem to have been practical 
purposes for geographical inquiries just like for any other travel. These purposes ranged 
from military conquest to economic trade and political prestige. The extant evidence 
shows procedures whereby local observations are generalised to obtain Statements which 
are supposedly generally valid in the (inhabited) world. Observation (by experience or 
experiment) can then modify the inferences or conclusions drawn. Hence, the evolution 
towards a more abstract view of the world was continuous, but slow. The overarching 
‘ancient geography’dreamed of by i8th and 19 dl Century specialists of Greek and Roman 
antiquities - unfolding under their very eyes in their time - probably never materialized. 

Common sense geography, in our view, reconciles the history of ancient geography 
with the history of Science, but remains, at the same time, respectful of the philological 
principles of studying ancient texts. Just like in the case of the hodological concepts 
introduced by Pietro Janni or the research by Alexander Podossinov, itself based on Kurt 
Tewin’s psychological theories, our ‘common sense geography’ is a heuristic concept, a 
tool which could encourage the development of new ideas about ancient evidence. 47 The 
documents taken into account when writing the history of ancient geography would not 
be classified only by the usual genres any more, but by affiliation within traditions and 
degrees of rationalization. From Homer to the novelists, from historians to encyclopedists, 
from early philosophers to late commentators and epitomisers, one could better measure 
the efforts of‘correcting the map’ (diortbosis/ epanortbosis) of the predecessors by comparing 
and evaluating the sources of information and the approach to the real world. 

Studying ancient spatial evidence in terms of common sense means going back to 
the (re-)construction of different mental maps. We propose analysing the way people per- 
ceived and mentally modelled immediate and remote, real and imaginary, foreign, well- 
known or symbolically connotated environments. This also entails taking a closer look 
at the mental frames that ancient people used, determined by their historical context. 48 
Finally, it allows a more critical approach to the ways of representing space, and a better 
understanding of how different levels of knowledge were combined, modified, and thus 
reshaped in the extant literary texts. 49 


47 Lewin, F. Heider, and G. M. Heider 1956 87; Podossinov 
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Susanne Muth - Claudia Tiersch - Eva Winter - Christian Freigang - 
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- Monika Trümper - Ulrike Wulf-Rheidt 

Ancient Studies and the Changing Face of 
Urbanism. The History of Science and Current 
Perspectives in Dialogue 


Research on urban space has a long tradition in classical studies. Current research of 
ancient urban spaces continues on in this tradition. It is essential to determine the position 
of research history in order to dehne the prospects of current urban studies in a more dif- 
ferentiated way: only those who are conversant with the history-of-science determination 
of their respective Heids are able, intuitively and critically, to put innovative approaches and 
methods to the test. Based on the projects of the research group C-6, the various threads 
of history-of-science developments will be outlined and the current approaches deßned in 
the context of constant re-orientation and new orientation of classical urban studies. 

History of Science; urban studies; plurimedia-specißcity; transformation; own logic; per- 
cepdon; muldvalency. 


i Introduction: Setting up research history: A chance for 
developing further questions 1 

Research on urban space has a long tradition in the fields of research history. Over time, 
the content, problems, methods and approaches have constantly changed. Four different 
factors effected these changes: i) Shifts in perception and use of urban spaces over the 
ages, in which Contemporary experience reciprocally impacted and reshaped the respec¬ 
tive perspectives on urban spaces; 2) general changes and new orientation in research of 
urban spaces within the leading disciplines of the humanities, cultural studies and social 
Sciences, which in turn influenced choice of topics and approaches in ancient studies, 
constantly opening up new perspectives and replacing or modifying others; 3) tapping 
new potential in research by intensifying and discovering new interdisciplinary dialogue 
based on reorientation toward new problems or a more conscious and critical reflection 
of methodical approaches; and finally 4) urban studies’ intrinsic dynamics - be it of the 
kind that is specific to classical studies, be it in the general context of the humanities, 
cultural studies, and social Sciences - that constantly determine urban research anew. 


For elucidating discussions we would like to also thank Lukas Bossert, Alexander Doms, Domenico Esposito, 
Virginia Fabrizi, Zbigniew T. Fiema, Armin Müller, Yannick Spies, and Jan Stenger. 

1 The following contribution with its intentional essay style is designed to complement the planned 
workshop Standort Stadt - Alte and neue Positionen der Stadtforscbung in den Altertumswissenschaften (Urban 
Sites—Old and New Positions in Classicla Urban Studies) (10/17-18/2014). The overview presented here on 
research group C-6’s positioning in the history of Science will be explained in more detail in the input 
of the workshop. Correspondingly, in the following, literary references will be kept to a minimum, so as 
not overly anticipate what will be in the pending publication for the workshop. 
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The various projects of the Topoi research group C-6, which are investigating the vari- 
ous phenomena of material and literary constructions of urban space under the term of 
‘cityscapingj are part of this tradition of research history and its constant transformation. 2 
All of its projects strive to research urban spaces from innovative viewpoints and through 
the novel opportunities opened up by new research methods. At the same time, all of 
them are anchored in the traditions of their respective fields of the history of Science 
- and are marked by the determination resulting out of them, regardless of whether 
it involves Stimuli or demarcation. We dehne the position of research history as a vital 
prerequisite for being able to explore the opportunities, the challenges, and the limits 
involved in individual cases of urban research of antiquity. It is equally necessary for the 
ongoing utilization of the opportunities opened up by interdisciplinary dialogue for ßnd- 
ing new approaches and optimizing methodical analysis. Only those who are conversant 
with the determination of their ßeld through its research history are able to, intuitively 
and critically, put innovative approaches and methods to the test. In keeping with an 
exemplary research history in current classical urban studies and based on the examples 
of the various projects of the research groups, we aim at outlining the various threads 
of history-of-science developments in the following. In addition, we will be localizing 
the current approaches for classical urban studies against the backdrop of constant re- 
orientation and new Orientation. 


2 The phases of urban research in classical studies 

The city in antiquity is a long-established topic within classical studies. The ßrst ma- 
jor incentives cropped up in the nineteenth and twentieth centuries. Initially various 
approaches were adopted, motivated by the diverse interests of the respective academic 
disciplines and how they were deßned. On the part of early history research, the focus 
was primarily on the juristic deßnition of what an ‘ancient city’was, as well as how civil 
formations were organized in political, administrative, and social structures. Archeology 
laid the emphasis of its research differently: because of the excavations of signißcant urban 
spaces (e.g. Forum Romanum in Rome, the Acropolis of Athens) and entire cities (z. B. 
Pompeii, Priene), the study of ancient cities initially concentrated on selective analyses 
of individual architectural ßndings and ancient ‘art’ (sculpture, wall paintings etc.). In¬ 
terest was thus not directed at the city in its entirety and as a whole, but on the various 
supposed ‘genres of art’ represented therein. Such a positivistic approach hardly made a 
contribution to the discourses taking place in the other ßelds of classical studies, that is, 
discourses on the social aspects or the historico-political structure of urban communities 
- selectively, the use of topography was mentioned positivistically in the literature (espe- 
cially in commentaries); in particular the Attic drama provided a basis for addressing the 
relationship of text and polis, but appropriating the city through literature was a blind spot 
in interpretation. 

In comparison to these beginnings, the Situation in urban studies is very different 
today. The problems addressed in relation to urban spaces today have become funda- 
mentally more multifaceted. This is because the perspective has shifted to that of social 
spaces, which are seen as effecting meaning and identity and dynamically reßecting the 
complexity of parallel experiences. The latter can diverge signißcantly in regard to me- 


On the concept of ‘cityscapingj in as much as it concerns the representation of architectural space in 
literature and film, see the introduction in Führer, Mundt, and Stenger 2015 (forthcoming); for the 
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prospects and challenges in the research of material construction of architectural space: Muth 
285-294. On the resistance and cultural persistence in regard to Christian attempts at urban shaping: 
Tiersch 2012 393-415; on the analysis of cities as appropriation achievements of various actors: Frey and 
Koch 20 
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dia and content. Therefore, it is only logical that the disciplines involved can only find 
answers in dialogue with one another. If we comprehend the city as a dynamic result of 
the actions of a society within a space - and not as the static creation of a constant mate¬ 
rial spatial structure - then the consequence is an interaction between the configuration 
and the experience of a space, which can only be grasped in its material shape and in 
how it is reflected on, directly and indirectly, in literature. This approach is pursued by 
the disciplines participating in the ‘spatial turn! They investigate the inherent order of 
spatial configurations in order to, ideally, formulate how past cultures defined how they 
perceived and experienced antiquity in cities. In a process oscillating between action and 
perception, real, material, human-shaped space repeatedly creates new urban climates in 
the eyes of those involved. These create new discourses and shape mentalities - and the 
new discourses and mentalities, in turn, create the basis on which the concrete perceptions 
and actions of historical persons were first realized. 


3 New Stimuli from the changing experience of interaction 
with respective Contemporary urban spaces: Reorientation 
and new Orientation 

How we currently experience and perceive our urban spaces today, both consciously and 
unconsciously, inevitably determine the problems we probe in classical studies when in- 
vestigating ancient urban spaces. The shifts that occur over time in dealing with respective 
currently ‘modern’cities have repeatedly brought about profound, sometimes drastic new 
orientation and re-orientation in classical urban studies. 

This is clearly demonstrated in the research of public space. Archeological research 
on cities has always paid close attention to public and political space in ancient cities. 
Correspondingly, it sees research of public space as a mirror that is especially significant 
for the problems and methods of its respectively current research - and thereby reveals 
how the field of archaeological urban studies constantly finds new paths of orientation in 
the history of the Sciences. In this process, scholarly interest is, again and again, dependent 
on our respective treatment of public spaces in today’s (European) cities. Research on the 
Forum Romanum in ancient Rome can illustrate this in a very palpable way: 

As the Forum Romanum (Fig. [ 7 } was excavated at the end of the nineteenth and 
the beginning of the twentieth centuries as a square, this was done in a period when 
views of public spaces in Contemporary cities were changing fundamentally: they were 
increasingly no longer being used in a multi-functional way as they formerly had been 
and were, more and more, becoming backdrops (which in part were newly defined by 
adding monuments) for representational purposes and for symbolically shaping identity. 
From then on, they fulfilled almost the sole purpose of being thoroughfares for traffic 
and pedestrians. Ultimately modern city planning brought about the demise of public 
space. Squares and plazas in cities became interesting practically only for the goals of 
tourism. They noticeably no longer played an essential part in molding the future of 
urban life, or only in a much reduced way. Archeological research on the Forum reflected 
this increased disinterest in public spaces and lack of practical values in regard to the 
functional necessity of public squares and plazas: Where research went beyond purely 
topographical identification and architectonic reconstruction and attempted to interpret 
the planning of spaces historically, then the focus was on political representation and 
establishing cultural or historical identity - and not on the functional use of the space. 
The symbolic potential ofwhat could be visually comprehended seemed to be an essential 
key for historical understanding. And, correspondingly, researchers inquired into political 
representation of the elite and the emperors, or into establishing identity by the presence 


Ancient Studies and the Changing Face of Urbanism 


601 


of the past: in keeping with own experiences we comprehend squares and plazas primarily 
from the viewpoint of tourism. 



Fig. i | Digital reconstruction of the ancient Forum Romanum, early 3 CE. 


However, since the nineteen-nineties and increasingly in the twenty-first Century, a shift is 
taking place in city planning as well as in the historicocultural and sociological approach 
of urban studies and is thus bringing public space back into the limelight. Instead of a 
crisis, there is even talk of the transformation or even of a renaissance of public space in 
our cities. At the same time, functional interests are coming to the fore. The Contemporary 
public is currently caught in the process of rediscovering squares and plazas, especially 
their multifunctional potential and multivalence - not least in their ‘rediscovery’ of key 
spaces for political demonstrations, as we recently experienced in the stunning examples 
of Tahrir Square in Cairo or Maidan Nezalezhnosti, the central square in Kiev. The new 
Orientation in current urban research and perception finds an echo in the corresponding 
new orientation in the study of ancient public spaces, with a small delay. Lines of investi- 
gation are increasingly directed at the concrete utilization of the squares and plazas. Thus 
the Forum Romanum is no longer primarily investigated as a space for political repre- 
sentation but as a site that was utilized in manifold ways - and the material-architectural 
design is analyzed mainly from the perspective of a pragmatic use of the area. The project 
of C-6-1, Raumnutzung und Raumbeanspruchung. Zur Multivalenz des öffentlichen Raumes im 
antiken Rom (The use of and demands on space: on the multivalence of public space 
in ancient Rome) (Susanne Muth, Ulrike Wulf-Rheidt, Hauke Ziemssen, Armin Müller, 
Lukas Bossert) consciously adheres to this new orientation (as a time-specific outcome 
of developments in scientific history) in archeological research and the study of urban 
architectural history. It is analyzing the material design and transformation of the Forum 
Romanum as well as other public locations in Rome (e.g. Circus Maximus, Imperial 
Palace) and the fora in other cities of Roman Italy from the perspective of a multivalent 
utilization. 3 


3 For more information on the approach adopted by the project of a more complex scrutiny of architectural 

space: Muth20i4a, especially 285-294, 303-315. - Specificially on the Forum Romanum: Muth 2014 
294-329; Muth and Schulze 2014 For a more detailed account of the use of the space of the Imperial 
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A differentiated view comprising multifarious viewpoints is an addidonal result of the 
reorientation in perception of modern cities.Thus research no longer adopts a single dom- 
inating and seemingly typical view of eines and their spaces as defined by those persons, 
social groups, and customary activities, whom urban space caters to in its makeup and 
usage. Instead it has refocused its interest to various and often very divergent perceptions 
adopted by the various groups responding to urban spaces (amongst others, this includes 
also firinge groups that largely, in the Organization and use of space, reject the perception 
targeted by the Status quo). 

This has led to opening up important and new perspectives in research on ancient 
Rome. Whereas, for a long period, the (archeological and philological) focus of classical 
studies lay on structuring space in a monumental way to express power and for repre- 
sentative purposes, recent research hones in on other aspects of the perception of urban 
spaces too, taking the many diverse details of everyday urban life into consideration too 
- thus engaging also with the social classes that did not belong to the Roman elite and 
its spaces. The project Die Stadt von unten - urbs satirica (Cities from tbe Angle of tbe Low 
Genres - urbs satirica) (C-6-6: Ulrich Schmitzer) has taken up this alternative way of study- 
ing urban spaces. 4 Instead of looking into literary sources that thematically engage with 
monumental Rome, this project targets the investigation of perspectives in literature that 
palpably echo everyday experience or simulate it in literary kinds. Even if these everyday 
perceptions of the non-elite in Rome can only be grasped in the mode of literary fracture, 
it is in this medium only that we can uncover multifaceted insights into the various levels 
of perception of spaces of one and the same city. Just as we find in the case of study of 
modern cities, the example of ancient Rome reveals, too, that a whole ränge of notions 
about the city existed alongside one another - thus literary discourse does not outline the 
homogenous image of a city and instead a variety of cities on one and the same site. 

Research on the Roman imperial period and the cities of late antiquity is constructed 
similarly in our various projects (e.g. C-6-3 [Claudia Tiersch, Alexander Doms], C-6-5 
[Therese Führer, Felix Mundt, Yannick Spies]). The special focus is on the target group 
of the Christians and their specific view of the ancient pagan city. This involves compre- 
hending a social group that evolves into the quantitively largest among the citizenry in 
the cities of late antiquity after starting out as an inconsequential fringe group of Roman 
society. Here the special dynamics in the changing faces of group-specific views of cities 
can be explored via the transformation of social groups. 


4 Shifts of interest in research in classical studies: Increased 
rejection of normative basic structures 

As described above, classical urban studies has continually adopted new approaches and 
reformulated its mode of inquiry. Correspondingly there has been a constant shift in its 
main area of interest. The understanding of cities as social spaces had a major impact on a 
realignment of urban research. This notion of urban space became established, especially 
in the nineteen-seventies through to the nineteen-nineties in classical urban studies, due 
to the dominating influence of the writings of Henri Fefebvre and Michel Foucault. 
Promoted by the simultaneous interest in research of ancient cities that inquired into 
more general historical problems, at the time one began to consistently analyze the phe- 
nomenon of ancient cities or different urban spaces under overarching structural aspects, 
in particular. The goal was to trace down normative patterns, which in turn allowed the 


4 


Palace on the Palatine in the Flavian Period, see Wulf-Rheidt 2012b 
Akaiturri 2008 Lackner 2008 

For in-depth accounts ot the project: Schmitzer 2001 Schmitzer 


On the Italian fora: Etxebarria 
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further discussion about material testimonies of ancient cities as evidence for political, 
social, religious, economic, and history-of-mentality structures. Static notions of a nor- 
matively functioning Greek or Roman city and of deviant perceptions of urban spaces 
through the various ethnic and religious groups had an impact on modes of inquiry and 
diverted attention to the findings. Recent research is now starting to clearly demonstrate 
that this process hindered the equally necessary scrutiny of idiosyncrasies, complexities 
and dynamics, which had likewise shaped the individual findings in cities. 

Research on Petra, the ancient Capital of the Nabataeans, lucidly shows how far- 
reaching the basic understanding of ancient cities can change (Fig. [2H5J. This poses the 
subject of study of the project Stadtplanung und -entivicklung in Jordanien (City Flanning 
and Urban Development in Jordan (4 BCE - 4 CE.) (C-6-2: Stephan G. Schmid, Zbigniew T. 
Fiema). 5 Scholarly interest zeroed in on the city soon after it was officially rediscovered 
by Johann Ludwig Burckhardt, alias Sheikh Ibrahim, in 1812. This early research was first 
dominated by a kind of traveling research or academic tourism, and, already in the late 
nineteenth Century, the first elementary scholarly undertakings began. They were initially 
devoted to a thorough and systematic evaluation of the Situation and inventory of the most 
important or visible monuments. Precisely this Setup determined, for a long period of 
time, (actually, with a few exceptions, until today) that the facades in the escarpments were 
and are the main concern. The repercussions of this ultimately unfortunate configuration 
were not essentially alleviated by the fact that already Burckhardt had postulated that 
the remains of smaller buildings visible everywhere were houses. The remains of private 
houses that have been uncovered again and again since the nineteen-thirties should also 
have been a Stimulus for a change in thinking. The houses were both free-Standing 
and hewn into the rocks. Thus Avraham Negev could, in his overall view of Nabataean 
archaeology in the 1980s, write practically without contradiction that Petra had not been 
a normal city in terms of Greek and Roman urbanism and had been, instead, a city of the 
dead and the gods, with at most also the occasional abode of a priest here and there. 

The first scholarly approach that consciously and actively questioned the Status quo 
on this issue and demanded that it be rethought, began in 1988 with the excavations of the 
University of Basel, which targeted the study of Nabataean residential architecture. The 
unearthing of several Nabataean houses as well as the reexamination of older findings put 
a different light on Petra, providing a much more logical picture of the city for classical 
archaeology. Suddenly archaeologists saw private housing everywhere, and new models 
of the city suggesting the distribution of living quarters were quick on the scene. In the 
meantime, new excavations and renewed scrutiny of older findings have uncovered large 
and certainly not private constructions. But despite an interpretation of Petra as a ‘normal’ 
city flaunting a conflation of typically oriental characteristics (a strong emphasis on a main 
axis, an agora missing at the city center etc.) and typically Mediterranean characteristics 
(colonnaded streets) nothing has really changed. The expectations of scholarly interpre¬ 
tation are too oriented towards adhering to overarching and structuring approaches. 

In the framework of the project C-6-2, the complex of Petra’s city center will be 
scrutinized anew. An initial evaluation of what we have to go on already strongly suggests 
that Petra again evades all attempts of being typecast to a certain Standard. In consideration 
of the respective epochs, an analysis of the areas that can be verified as not having been 
built for private use as well as those that probably were also not privately used, suggests 
that, during the Nabataean culture (1 BCE - 1 CE) there could only have been a few 
residential buildings in Petra’s city center. Even if we take into consideration that several 
of the caves were parts of residential buildings and the fact that - as was recently proven - 
burial complexes were used multifunctionally, we are still faced with a striking imbalance 


In-depth accounts of the project: Schmid 2012 Fiema 2012b 
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Fig. 2 | View from the west over the basin in which Petra is situated. In the background the modern 
Settlement ofWadi Musa (i) on the site of the ancient setdement of al-Gaia as well as the Shara Mountains 
(2) with fresh-water springs and sentry towers. Highlighted in the area of the city are: the watercourses, the 
royal reception and banquette hall (3), what is presumed to be the Basileia (4), and the Lion-GrifFen-Temple 

(5). 


when we compare the generous dimensions and prominent situations of temples, gardens, 
representative sites for public use and for public functions such as receiving official guests 
etc. with those areas in which it can be verified that residential buildings once existed 
(Fig. [5} . As a consequence of these new observations, we see two options of interpretation 
in view of a preliminary working hypothesis for our investigations in this project: 1) 
Petra is to be comprehended as a royal city in the true sense of the word: According 
to this interpretation, Petra - or the area we dehne as ‘Petra’ today - is, as an ancient 
agglomeration, to be treated primarily as a showcase for the Nabataean royal dynasty. 
Alongside the buildings that fulhlled the functions of royal representation, the royal 
palaces and the temples, there were also a few other building complexes in the city center, 
but a large part of the infrastructure, the houses of the ‘normal’ populace, the places of 
production etc. must have been outside this area, e.g. where the modern town of Wadi 
Musa is now, where archaeological ßnds support this hypothesis. 2) In the north-eastern 
part of the city of Petra, which has been intensively investigated and surveyed since 2011 
and where, from 2015 onwards, excavations are to take place as well, we expect to ßnd 
key elements of the Basileia of the Nabataean kings (Fig. [ij. Interestingly, the working 
hypothesis we are following here resembles, at least to a certain extent, the approaches 
adopted in the nineteen-seventies and the nineteen-eighties, which underscored Petra’s 
special Status. We will, however, no longer be speaking of a necropolis and a city of the 
gods, in keeping with Avraham Negev, but rather of a city of kings or royal city. The general 
uneasiness about comprehending Petra as a ‘normal’ city has been readopted, however, 
through a differentiated consideration of concrete ßndings. 
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Fig. 3 | Aerial view of the basin in which Petra lies with a schematic representation of the traces of 
Flellenistic Settlement. It is conspicuous that what has been secured of the remains is very close to where 
Wadi Musa is situated. 



Fig. 4 | Aerial view of the basin in which Petra is situated with a schematic representation of traces of 
Settlement dating back to about 100 BCE. 


The project Batbing Culture and tbe Development of Urban Space: Case Study Pompeii (C-6- 
8 : Monika Trümper, Domenico Esposito) palpably demonstrates to what extent research 
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Fig. 5 | Aerial view of the basin in which Petra is situated with a schematic representation of traces of 
Settlement dating back to the beginning of the Common Era. 


and historical Interpretation of urban spaces in ancient times can be fundamentally 
realigned over generations, and how much current research can profit from the critical 
reflection of the former, strongly structuralist-oriented search for normative evaluations 
of city and urban spaces. 6 Even though it already was recognized and became widespread 
knowledge in the nineteenth Century that public baths and bathing culture played a 
significant role in ancient cities, especially in Rome, it took a long time before this 
knowledge became evident in related research, regardless of whether it was the positivistic 
and systematic study of archaeological findings or even in the studies following a socio- 
cultural and historical approach. The German academic tradition with its strong focus 
on architectural and engineering research has, since the nineteen-twenties, produced a 
whole series of publications containing solid research on individual buildings or building 
complexes and their specific technical features (such as hypocaust Systems), as well as 
addressing especially typological problems. Despite this, in i988,Janet DeLaine could still 
rightly observe that, in her programmatic article on the state of research on Roman baths 
that “the study of Roman baths has long been sadly - and strangely neglected” that because 
of their undisputed significance in the Roman world “ancient historians and classical 
archaeologists alike ought to find them irresistible.” 7 Since 1988 the state of research has 
improved substantially in many regards. However, baths never really became fashionable 
as a focus of research, and study of them never followed Contemporary interests and 
approaches in the same measure as can be found in the study of other media, monuments, 
and subjects of classical archaeology since the nineteen-seventies - and this is still the case 
today. In comparison, for example, research on Greek and Roman houses, following con- 
siderable input in the late nineteen-seventies and eighties, underwent a boom especially 


6 Recent seminal volumes on ancient baths: DeLaine and Johnston 
Coarelli, B attagli ni, and Tsiolis Coarelli (forthcoming). 
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in the nineteen-nineties and was advanced by interdisciplinary and culturocomparative 
approaches, theories, and methods. It is not easy to say what the reasons are for this 
general lack of interest and a certain intellectual wasteland and standoffishness in bath 
research. DeLaine presumed in 1988 that baths were just too conventional and common. 
And additionally, their function and use appeared to be clearly identifiable and analyses 
of them did - and still do - not seem to be intellectually challenging, in contrast to 
the function and use of ancient houses. In particular in regard to whether normative 
predetermined patterns existed in how ancient cities functioned, it seemed sufficient to 
acknowledge the existence of bathhouses as well as their general cultural significance in 
order to integrate bathing culture in more advanced analyses of urbanism. 

The study of baths did, however, probt both from Contemporary incentives as well 
as current approaches and research trends in a number of ways. 1) Gender research has 
sensitized our scrutiny in regard to usage, whether by both genders or gender-specißc 
(which has always been a fascinating aspect), and social interaction between the sexes. 
At the same time it is important to inquire into whether those using the baths came 
from different social backgrounds and included various age groups. 2) Because baths 
oben count as Symbols of Roman culture and represent their civilized Status and the 
high Standards of their technological achievements, they do play a certain role in studies 
on Romanization and cultural exchange in the different regions of the Roman world. 
Additionally, research looks into local idiosyncrasies, or into the perception and appro- 
priation of ‘Roman’ bathing culture. 3) Closely related to the item above is the debated 
(and actually outdated or obsolete) inquiry into the ‘genesis’ of Roman bathing culture 
and into genuine Roman contributions to the ancient world. On the other hand, we have 
the position in which, formulated more positively and from a more modern viewpoint, 
Roman baths were integrated in the overarching discussion of bath development in the 
ancient Mediterranean world, where the target is not to investigate specißc ‘ethnic-related’ 
achievements but to question the old dichotomies (such as Greeks = art and culture; 
Romans = technological and engineering feats). In fact, research focuses mainly on the 
general development of the bathing culture of antiquity as a rebection and product of 
highly diverse cultural, social, and economic factors: technological innovations such as 
social Systems and collective practices (such as attitudes to bodies, nudity, notions of 
beauty, hygiene, recreation, leisure time, pleasure, socializing etc.). 

All these Stimuli stem from the overarching approaches of a structural nature, which 
must not inevitably lead to the differentiated scrutiny of ancient bathing culture. Such 
approaches nevertheless open up new possibilities for research on ancient baths, if they 
succeed in honing their mode of inquiry toward bathing culture and its complex and 
dynamic processes more closely again. The basic requirement for this is, however, that we 
brst of all investigate individual baths in regard to their respective, specibcally historical 
singularity much more carefully than has hitherto been customary. Instead of immediate 
and overarching interpretations following general structural approaches, every advanced 
interpretation requires that each of the diverse surviving bathing complexes be analyzed 
individually in a differentiated way in keeping with the Standards of solid basic research. 
Taking this as a foundation, it is possible to zero in on interesting and new perspectives 
on the problems of urbanistic context, everyday perception in the past, as well as spatial 
investigation and the physical and social purposes of baths. The potential in such a 
differentiated analysis of baths in their relation to the complex and dynamic processes 
involved in the construction of urban space is to be plumbed via a selection of examples 
from Pompeii (Fig. [6]-[8]). 

Research of urbanism of the nineteen-seventies through to the nineteen-nineties, with its 
strenger emphasis on overarching, structural perspectives, offen adopted the dichotomy 
as a heuristic hypothesis, so that, by way of contrast, it could obtain general insights into 
normative basic structures in the ways ancient cities and urban spaces functioned. As 
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Fig. 6 | Pompeii, Republican Thermae (VIII 5, 3 6), plan. 


we have just touched on, it seemed that, in research on bathing culture in antiquity, a 
dichotomous construction of Greek and Roman cultures was an approach that brought 
results for a better understanding of the genesis of ancient bathing culture. Perspectives 
that have been adopted by recent research on baths, however, reveal that such dichotomies 
distort our view of the complex processes of change and appropriation in individual 
cases. The same is true for research on the cities of late antiquity. The comparison of 
pagans and Christians as two contrary groups as far as their activities went was a generally 
accepted notion for a long time in this case, whereby their respective views, use, and 
construction of urban spaces clearly pursued different goals. For a long time, such a 
perspective was a barrier for an urbanistic comprehension of the cities of late antiquity 
as well as for the historical interpretation of society in late antiquity in its reception and 
construction of urban spaces. The three research projects on the Christian cities of late 
antiquity - Christliche Stadtdiskurse. Die Stadtals Bild und Argument in patristischen Texten des 
2.-5. Jhs. n. Clm (Christian Urban Discourses: the City as Image and Argument in Patristic 
Writings from 2 to 5 CE (C-6-3: Claudia Tiersch, Alexander Doms), Intellectual Spaces in 
Narratives of the City. Rome and Carthage in the Roman Empire and Late Antiquity (C-6-5: 
Therese Führer, Felix Mundt, Yannick Spies), and Antiochia: Rhetorische Modellierungen einer 
Metropole der Spätantike (Antioch: Rhetorical Modeling of Metropoles in Late Antiquity) 
(C-6-4: Jan Stenger) - exploit novel ways of arriving at a differentiated view here too. 8 Not 


Thus they take the differentiated investigation of the forms of monotheistic and polytheistic piety of 
late antiquity into account, which prevails at latest since Cameron 
a dichotomy between Christians and pagans: Rebillard 2 


- On the false premise of 


First insights point to the fact that the 
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Fig. 7 | Pompeii, Stabian Baths (VII 1, 8.14-17.48-51), plan. 


only the ways in which Christians dealt with their urban space in regard to reception, 
participation in formation and transformation, but also how urban space was treated in 
literary discourse by Christian and pagan authors palpably illustrates that dichotomous 
explanatory models do not do sufficient justice to explaining what in reality are much 
more complex processes in perception and appropriation on the part of both Christians 
and pagans. The strongly dualistic picture of the world that we find in earlier research - 
the division of late antiquity into Christians and pagans - is outdated. Current interests 
focus more on the gray areas, on the intermediate phases and overlapping. 


5 Inherent logic and inherent dynamic - multivalence and 
transformation: A new interest in complex and dynamic 
phenomena 

Within the scientific history of classical studies, the approaches that were adopted to 
fathom the basic structural phenomena and normative predetermined patterns provided 
an important Step in being able to utilize preliminary individual, separate findings and 
observations - despite their respective individual characteristics - for overarching issues. 
This made it possible to interpret findings as evidence for more far-reaching inquiry 
into cultural, social and mentality history, which was a key concern especially from the 


Christians, regardless of all their demands of isolation, were strongly shaped by conditions of urban 
space in antiquity; on this topic see Tiersch 2014 34-51. 
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Fig. 8 | 8A-C: Pompeii, Stabian 
Baths (VII 1,8.14-17.48-51), 
reconstruction of the phases of 
construction of the laconicum 
IV. 


nineteen-seventies through to the nineteen-nineties. Even though this might have been 
an important Step at the time, currently we are increasingly faced with the problems 
involved in the historical comprehension of the discussed findings and evidence that 
resulted from them. As already mentioned a number of times, the shift in paradigms from 
the search for normative predetermined patterns to describing dynamic processes and 
complex situations has diverted the focus of classical urban studies increasingly toward 
conceptions such as having a ‘logic of its own’ and a ‘dynamic of its own’ as well as 
‘multivalence’ and ‘transformation! 
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5.1 A logic and dynamic of its own 

The new Interpretation of the city of Petra as a ‘city of kings’ or ‘royal city’ refers to a 
specific Situation that called forth special challenges and Solutions in urbanistic modeling 
of urban space. These Solutions can only be found by investigating the city’s own specific 
logic, as is being done by the project concerned (C-6-2). 9 For project C-6-1 too - in 
its research of public spaces in Rome and in Roman cities - having an own logic and 
dynamic, as is being currently generally addressed in urban research, is proving to be a 
pivotal key for a differentiated analysis of the urban spaces in question: The respective 
geographic and historical disposition formed the various spaces of public and political 
communication, such as the Forum Romanum, the Palatine or the Circus Maximus, each 
in its different way. A historically differentiated interpretation can only succeed, however, 
if we also consider the diachronic transformation in our observations of the respective 
constituent logic of each of these spaces and the corresponding dynamic that arises in 
each case. 10 Flow bathing culture was constituted in ancient times in the different stages 
of its development and characteristics, as is being scrutinized in project C-6-8, 11 is not 
possible without a differentiated analysis of the respective bath complexes, for example, 
in their concrete urbanistic or regional context and the prevailing urban preferences and 
socio-cultural Standards that were to be found at the respective locations. Tiere too we find 
the formation of own respective historical logic and diachronically determined inherent 
dynamic, without which it we could not come to a new historical understanding of 
ancient bathing culture. Also for the study of the cities of late antiquity and the occupation 
thereof by Christian communities, the inquiry into the specific logic of each of these 
cities proves to be a key point of departure, as project C-6-3 has palpably shown with its 
exemplary research of Gaza, Alexandria, and Antioch. 12 

Inquiring into a specifically urban logic brings valuable insights to light in those cases, 
too, where the authors of antiquity have addressed the topic themselves. The project Auf 
der Suche nach dem Charakter einer Stadt: Kyzikos in der Kaiserzeit (In Search of the Character ofa 
City. Cyzicos during the Roman Empire) (C-6-9: Felix Mundt, Eva Winter) tackles this line of 
investigation. 13 Aelius Aristides praised the beauty of the city Cyzicos due to its size. This 
perception of the city was largely due to the fact that the largest peripteral temple in Asia 
Minor was rebuilt there after the earthquake in 160 CE. Cyriac of Ancona, too, determined 
how research views the city right up to the present. Still today we know nothing about 
any further material changes made to the appearance of the city. Aristides praised the 
city too. He transposed the supra-regional view of the gargantuan temple construction 
onto the city itself - without focusing on this individual building in his observations. 
Only through the collaboration of philological and archaeological research are we able 
to realize that the traditional perception of the city of Cyzicos is primarily due to the 
perception of an individual piece of architecture; the logic specific to the building, which 
Aristides ascribed to it, determines perception of the city. 
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5.2 Multivalence 

Retuming to a differentiated investigation of individual cities and urban spaces and their 
respective specific characteristics also has the result of sensitizing us more strongly to the 
multivalence intrinsic to different spaces. Even if, in particular, the respective functions 
dominate how individual urban spaces are used and perceived (or at least these aspects 
are pivotal for our historical investigation and are therefore defined as leading factors for 
interpretation), the experience of urban space in ancient times was ultimately determined 
by a more complex spectrum of utilization and requirements. Precisely when we study 
the forms of material construction of spaces and literary treatment of experiencing urban 
spaces, we must consider the multivalence of spaces more strongly than we have previously 
done. 

As long as urban spaces are defined in terms of abstract and structural criteria, it 
suffices if we operate by specifically classifying the spaces in a general way. This mode 
of definition is to be applied in our inquiry into the material and literary construction 
of urban spaces. Along these lines, the Forum would appear to be a site for political 
communication and representation, the Circus a site for entertainment and represen- 
tation, thermae as the sites of a sophisticated bathing culture. Even if such definitions 
undoubtedly cover key aspects of the function of the said sites, each one could be used 
in many different ways, which likewise shaped how they were utilized and perceived. 
Only the aggregate of all these things produces an equally abstract and simple definition 
possible. Elence, we must especially consider multivalence in the research of public spaces 
in ancient Rome, because it is pivotal for further historical interpretation thereof. 14 Not 
only was the Circus Maximus an entertainment and representation site, but it was also 
a political space (Fig. [9]). And on the other hand, the Forum Romanum (Fig. [ 7 J was not 
simply and purely a political and representational space. It evolved into such a location 
because it was home to many different activities that offered modes of communication and 
representation in various ways and thereby constantly renegotiated discourses on power 
and representation anew: religious processions, triumphal processions, appointment of 
officials, accession of rulers, public speeches, elections, trials, reception of foreign envoys, 
conducting public games, erecting honorific statues, funeral processions and commemo- 
rating the dead, political conflicts and riots, public executions, regulation of access to the 
site, simple perambulation, individual socializing and communication, traversing the area 
of the site etc. We can comprehend the architecture of urban spaces as a mirror for realizing 
the actions and usage profiles for which it was initially made. It can thus be interpreted as a 
testimony to its utilization. If we decide to pursue this approach, we must concretely focus 
on the requirements and demands of the site concerned in order to properly evaluate the 
way it was designed: Flow were spaces designed and what were the fittings, for example, for 
the various situations in which public speeches took place and their prospects for visual 
and acoustic communication? What possibilities did they have to regulate and control 
activities in a space, could one simply traverse it or use it as a meeting place? And how were 
temporal simultaneous and consecutive modes of usage organized, how were hierarchies 
in usage guaranteed or even implemented? We can only adequately grasp the multivalence 
of urban space by concretely investigating the material disposition and arrangement of 
sites in light of the various (in part very pragmatic) demands and requirements of usage. 
This approach proves to be equally central to the project Öffentlicbkeitskulturen der mit¬ 
telalterlichen Stadt nördlich der Alpen (Public Cultnres in Medieval Cities North of the Alps) 


303-315; am 


14 Hierzu und zum Folgenden ausführlicher am Beispiel des Forum Romanum: Muth 2014 

Beispiel der politischen Dimension der Fassade des Kaiserpalastes zum Circus Maximus Beste, Thaler, 
and Wulf-Rheidt 2013 87-91. 
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Fig. 9 | Reconstruction of the Circus Maximus and the semantically charged fa^ade of the Imperial Palace 
from the beginning of 2 CE. 


(C-6-7: Christian Freigang), 15 which at the same time can comparatistically augment 
observations on ancient Rome (C-6-1). The public or concurrent public cultures were not 
so much constituted on institutionally regulated and internalized competences in the 
medieval cities of Central Europe - like in the cities of ancient Rome - but were based 
on the pluri-media shaping of perception and options for perception. There was a certain 
relation between the multifarious media deployed for such purposes and the social and 
physical sites where they are employed. At the same time, such relations diverged time 
and again according to the respective performative activation of the media. They changed 
over time and were perceived differently according to social strata, which constituted 
an important factor in shaping and transforming public culture and the architectural 
structures of urban planning - a factor that has, as yet, hardly been considered in research. 
This can be demonstrated in the formation of Römer Square as the central public square 
of the imperial Capital Frankfurt am Main: its roots go back to the end of the fourteenth 
Century, and it was developed parallel to the marginalization of the Jewish community 
and its expulsion from urban public space. 16 As well as serving as a market place, Römer 
Square provided the framework for multifarious rituals and for performatively Staging 
information networks, such as putting on Passion plays and tournaments, providing 
the availability of upscale locations for the patrician dass etc. The old trading offices 
around Römer Square not only supplied a distinctive fa^ade framing the square but also 
an additional zone that could be entered, especially during fairs. Thus they provided 
secondary premises in which visitors entered urban spheres that were largely molded 
by the patrician dass. Some of the buildings had striking facades. Together with certain 
house signs, which even found an echo in the names of family dynasties, the ensemble 
comprised branded arckitecture that was dynamically associated with the performances on 
the public stage: Passion plays defined a Christian identity that was clearly anti-Semitic, 
fairs and market activities communal prosperity - especially the youth of the patrician 
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dass took part in the tournaments, which were reserved for the aristocracy. Only if we 
take the interwovenness of all the temporary uses and their various requirements into 
consideration and how the complex architectural design and Organization of the square 
was atuned to meet all the demands, do we have hope reconstructing Römer Square as a 
major testimony to the development and transformation of public structures in medieval 
cities. 


5.3 Transformation processes 


Regarded synchronically, how the complexity of urban realities is articulated in multiva¬ 
lent phenomena is mirrored, from a diachronic viewpoint, in transformation processes. 
Therefore all the projects must inquire into dynamic processes of transformation insofar 
as these changes in built-up urban spaces or literary treatment of urban semantics take 
place over a certain time span. In regard to the projects on material cityscaping, the 
characteristics and development of ancient thermae, the diachronic transformations of the 
city of Petra (Figs. [3j-[5]) , or individual urban spaces such as the Forum Romanum in Rome 
(Figs .[ 7 ] and [13]) are, time and again, subject to processes of a complex transformation. 17 

The question of transformation is especially pivotal in those areas of research that have 
long been discussed from the perspective of cultural change. In classical urban studies, the 
evolution from ancient to late ancient city is for certain one of the most important case 
studies, and a typical example as far as research history goes. The aforementioned projects 
Christliche Stadtdiskurse. Die Stadt als Bild und Argument in patristischen Texten des 2.-5. Jhs. 
n. Chr. (Christian Urban Discourses: the City as Image and Argument in Patristic Writings from 
2 to 5 CE) (C-6-3: Claudia Tiersch, Alexander Doms) and Intellectual Spaces in Narratives 
of the City. Rome and Carthage in the Roman Empire and Late Antiquity (C-6-5: Therese 
Führer, Felix Mundt, Yannick Spies) are therefore addressing the topic of transformation 
processes in the cities of (late) antiquity in a correspondingly systematic way. In contrast 
to much of the previous research, which based its approaches on rather simplified models 
of cultural change, both projects strive to analyze structures of transformation processes 
in all their complexity. The focus is on literary construction and semanticization of urban 
spaces in the writings of Christian and pagan authors of the later Roman Empire and late 
antiquity. A targeted comparison of literary or discursive appropriation of urban spaces 
by Christian authors, on the one hand, and pagan authors, on the other, leads us directly 
to the critical revision of one of the core tenets of hitherto research: that the two groups 
dealt with organized urban spaces in contrary ways in the shape of reciprocal rejection 
and appropriation. Until now, one of the key explanatory models for the transformation 
of ancient and late ancient cities lies in this presumed static dichotomy of urban customs 
and practices between pagans and Christians. However, both projects demonstrate to what 
extent differentiated viewpoints lead to different, complex results. 

Project C-6-3 investigates the semantics of Christian urban spaces, i.e. verbal images, 
categories, and interpretation of meaning, which the early Christians linked with the 
topic ‘city) and tellingly begins with a research gap. 18 The fact we have a desideratum 
before us here seems at first glance surprising, as life and thought among the Christians 
of the Roman Empire are traditionally among ancient history’s research foci. Flowever, at 
the same time, we here find one of the central problems, revealing insights into research 
history: hitherto interest focused mainly on the relationship between Christians and the 
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Roman state as a history of self-marginalization, persecution, and gradual rapprochement. 
It was not until recent research guided our interest more toward the fact that living in an 
urban space shaped the world in which the people of antiquity lived much more strongly 
than the Roman Empire and its structures did, and this was as true for Christians as it was 
for non-Christians. This leads us to ask how Christians reacted to urban spaces as places to 
live and places that shaped identity, how they responded to them, how they participated in 
shaping and transforming them. Even though the earliest records testify to an enduring 
aloofness on the part of the early Christians, recent research (e.g. on Milan and Gaza) 
has painted a more differentiated picture thereof. It has even found explicit evidence 
verbalized by theologians about the attractiveness of cities, who otherwise repeatedly 
demanded of members of their parishes that they maintain a physical and mental distance 
from cities. This seemingly contradictory behavior shifts our attention to the complex 
mechanisms of such processes: which processes could we determine, whereby cities had a 
normative influence on Christians or changed their attitudes during the Roman Empire 
that means, even with one of its most marginalized groups. 

By classifying urban development as the process of actively influencing very diverse 
groups and individuals, we can establish corresponding guiding questions that lead us to 
a new and differentiated view of the ‘genesis’of the transformed cities of late antiquity for 
the project. This influence takes place in permanent interaction between normative and 
cultural characteristics or functional needs. What values do patristic writings uphold in 
regard to cities, and do shifts occur in them as a result of increased Integration of Christian 
communities in cities? Additionally we must ask, what kind of practices or normative 
patterns of behavior in dealing with urban life resulted from shifts in values? 

On the whole, the writings that have been studied refer to an exciting interaction 
between diachronic shifts and elements that continue on the same as before, in which 
the semantics of the city as a living and experiential space were recognizably readjusted. 
Thus the original polemics of patrician writings were directed against ancient cities being 
oriented toward earthly existence at a religious level. Christians were required to distance 
themselves entirely from complex, highly integrative structures, whether games, festivals, 
the clothing of the Roman magistrates or the influence of political institutions. As was 
offen asserted, especially the fact that the Christian leges were incompatible with the 
‘pagan’ environment, points to theologians’ endeavors to construct two entirely different 
Systems of meaning - one being oriented toward the restrictions and vanities of mortal 
life, while only the Christian System of meaning kept tabs on the hereafter and thereby 
on the true world. 19 Linked to this is the insight that Christianity always operated in this 
world in urban settings and never developed anti-urban conceptions, and additionally 
never produced its own urban models. Rather, its theological models were strongly 
oriented toward the example of ‘New Jerusalem) which extolled the triumph over the 
limitations and dysfunctionality of real-life cities as motivation. The conscious denial of 
worldly structures thus thwarted establishing alternatives. 20 Due to the lack of alternative 
models as well as ancient cities being attractive places for Christians to live in too, and not 
least due to the growing integration of Christian communities, it seems plausible that the 
fundamental, original semantic distance since 3 or 4 CE made way for more differentiated 
patterns of interpretation. This led to cities being connoted more positively, for example, 
as fertile and probation environments for a Christian way of life, as places that provided 
security and social welfare. And cities were used more offen in sermons as Symbols for 
elucidating abstract phenomena such as the Church or the soul. 21 
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6 Plurimedia dimensions of urban spaces: The diversity of 
spadal indicators 

The investigation of the concrete multivalence in the use of urban spaces logically shifts 
the focus more strongly on the plurimedia character of the material arrangement of 
spaces. Instead of concentrating alone on visually perceptible media (architecture, images, 
inscriptions), which primarily are bearers of information pertaining to symbolic repre- 
sentation and formulation of identity, from now on other modes of spatial perception 
have become equally relevant - such as acoustics, smells, concrete actions of rituals 
etc. Adopting the viewpoint of perceiving urban spaces as constituted or structured by 
a plurality of media is growing increasingly important because of a new Orientation 
in research approaches. Previous study was narrowed down to symbolic representation 
practices, and as a consequence thereof, tended to investigate less (and primarily visual) 
media. In contrast to the earlier understanding of space, which was primarily static, the 
current approach fosters a new comprehension for dynamic processes in the Organization 
and perception of urban spaces in their multivalent dimensions. 

This perspective on the plurimedia qualities of urban spaces is of key importance espe- 
cially for the two projects that are examining the Organization of public spaces in the cities 
of ancient Rome and the Middle Ages (C-6-i and C-6-7). In investigating the public spaces 
of the Roman city in its multivalence (C-6-1: Susanne Muth, Ulrike Wulf-Rheidt, Hauke 
Ziemssen, Armin Müller, Lukas Bossert), it is necessary that the specifically (pluri)media 
potential of the constructed space and its (pluri)media own logic be considered, as for 
example, in the case of the Forum Romanum or the Circus Maximus in Rome. 22 The 
media functions of urban spaces are fundamentally based on the combination of visual, 
auditory, tactile, and olfactory senses as well as kinesthesia. The visual manifestations 
of architectural forms or aesthetic, decoration with pictures and inscriptions, as well 
as the supply of auditory Stimuli evoke discourses and ambiences, thereby constituting 
seif and social perception. Architecture, in shaping the space for movement, influences 
what catches our attention in a space and how we move in it, hence affecting also our 
actions, behavior, and our emotions. Tactually perceptible materiality, as well as acoustic 
and olfactory Stimuli ultimately evoke discourses, emotions, and ambiences. Therefore the 
efficacy and impact of architectural spaces draw sustenance from highly diverse factors - 
and so do the various aspects we can take into consideration when investigating them in 
their historical dimensions. In the ancient urban spaces that are being examined within 
the project, especially issues concerning acoustics appear promising. This is because they 
can be made accessible to scrutiny - basing this on materially comprehensible situations 
that can be reconstructed. For example, which acoustic options were available at the 


Forum Romanum (Fig. [ioj see also Fig. 13 1 as a central space of political and public 
communication? How well or poorly could the gathered citizens hear the Speakers on 
the platforms - and to what extent did interventions in the architectural design lead to an 
improvement in the acoustics of the space (in the sense of optimizing the desired acoustic 
communication and simultaneously reducing undesired acoustic effects)? On the other 
hand, which acoustic options for communication were available to the emperors when 
they made an appearance at the Circus Maximus (Fig. 111, likewise a central space of 


communication between rulers and citizens? And how did very different factors influence 
or counteract perception thereof, factors such as ambience, smells, climatic conditions etc., 
all of which were part of the events at the Circus and all of which had an impact on how 
the actions and activities within the space were perceived? And which options of acoustic 
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communication were available at the fora of Roman colonial cities in Republican and 
Early Imperial Italy? Research of public urban spaces that includes a stronger emphasis on 
taking their acoustic qualities into account opens up new insights into the complex ways 
these spaces functioned and necessitates the (sometimes even far-reaching) modification 
of the hitherto historical interpretation of these spaces as far as their material design is 
concerned and their diachronic transformation. 



Fig. 10 | Forum Romanum, 
changes in the position of the 
rostrum (red) and the meeting 
place of the citizens who made 
up the audience (orange); top: 
before mid-2 BCE; middle: after 
mid-2 BCE.; bottom: from late 1 
BCE. 


Research of the acoustic design of spaces has provided a special opportunity for un- 
derstanding medieval cities too, as project C-6-7 (Christian Freigang) palpably demon- 
strates. Over the last decade, research on the structures of the public sphere in medieval 
cities has intensively investigated the mechanisms of the symbolic communication that 
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Fig. 11 | Reconstruction of the Circus Maximus during the Flavian Dynasty (end of i CE) as a 
plurimedia-perceivable space. 


was effective at the time. The focus was especially on ritualized activities (tournaments, 
pageants, liturgical games, trials et al.) and on visual representation by means of buildings 
(town halls,city gates etc.),monuments (Braunschweig Lion,statues of Roland) and other 
public images. 23 However, acoustic spatial indicators played a key role alongside such 
visual signals—as well as, to a lesser degree, tactile (pavement) and olfactory (the smell of 
building material, incense, excrement) indicators - but they have not been systematically 
investigated as yet. 24 

The prospects opened up by this new perspective on things can be illustrated in 
the case of the imperial Capital during the late Middle Ages, Frankfurt am Main. The 
formation of Römer Square provides an important testimony to the development and 
transformation of the structures of the public sphere and of architectural urban plan- 
ning. 25 As described above, apart from its function as the space for the city market, it 
provided the framework for a great diversity of rituals and performatively staged infor- 
mation networks. Performative ritual acts and visual representation through architecture 
and images were the media for this public negotiation of reciprocal rivalry and communal 
identity, whereby above all the loud ringing of the bells created overarching temporal 
structures and constituted spatial hierarchies. The bell, an acoustic token of divine power, 
brought about law and order in temporal and also partly spatiotopographic terms. Thus 
we find in Frankfurt remarkable parallels between the development of Römer Square as a 
stage for patrician presence and, to the east, the construction of a new parish tower for the 
collegiate church St. Bartholomew’s (today called Frankfurt Cathedral). Building began 
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Fig. 12 | Frankfurt, former 
collegiate church St. 
Bartholomew’s, tower 
(1415-1514 or 1867). 


in 1415, and the tower became the supporting structure for many large bells for the abbey 
and the city council (Fig. 12). The acoustic space filled by the sound of the bells as well as 
the technology and shape of the tower are closely related: the volume and the height 
at which the bells made their ringing audible throughout the entire city, acoustically 
defining it, so to speak. They are especially effective in the space of Römer Square, which 
can be seen, if we exaggerate, as the auditorium of the cathedral bells. The conspicuous and 
boldly designed structure of the tower emphasizes the characteristic of the bells as divine 
signals, as it were, but it also generally elevates the city’s prestige, marking out its central 
space so that it can also be seen in the distance. In view of this multi-layered context, also 
historical transformations of bell shapes, of their sounds and usage, appear to have been 
generally highly significant for the spatial structuring of medieval communes. Evidence 
proves that around 1200, radical changes were made in urban planning (more squares 
were built), the architecture (significance of facades that in part featured figures), and 
also in the acoustics (new tonal structure and volume etc.) The tonal and signal structure 
correlate with the spatial disposition of urban structures (boundaries, open spaces etc.), 
a correlation that has not been researched in much depth. Therefore the project targets 
the investigation of these correlations using the examples of well-researched cities, such 
as Cologne, Nuremberg, and Frankfurt am Main, and based on knowledge of the cities 
derived from urban archaeology, the autopsy of their building histories, and campanology, 
as well as analyzing written sources (chronicles, ringing arrangements). 
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7 The variety of perception: Real and abstract urban spaces 
between divergence and dialogue 

The fact that urban spaces are increasingly being scrutinized from the angle of their 
plurimedia profiles and their corresponding plurimedia own logic is awakening a new 
interest in how cities are perceived. For a long time studying the perception of urban 
spaces concentrated primarily on the perception of spatially mediated discourses about 
political power and social order. This meant that research especially examined these as- 
pects as conveyed by the visual media of architecture, imagery, and inscriptions. However, 
recent research has turned its attention to the variety and dynamics of the multifarious 
layers in the perception of space, in compliance with the new understanding of urban 
space as complex, functioning, media-specific space. In this connection, we are not only 
interested in the perception of identity-establishing discourses about power, social value 
worlds, and political representation of the ruling authorities and social groups. The focus 
is also on other forms of perception that have more to do with everyday use of space and 
do not necessarily correspond with the kinds of perception that the material design of an 
urban space was primarily intended for. As a result, a variety of complex and partly also 
divergent images of space supplant specific perceptions of space, and can, only in their 
totality, define the perception of urban space. 

Depending on whether the material or the literary construction of urban spaces is the 
point of departure, different approaches are opened up for research on the perception of 
urban spaces. The virtual Simulation of perceptual options as a new and viable approach 
for studying real, materially formed spaces may prove a promising source of information. 
Therefore the various projects looking into real, constructed urban spaces are pursuing 
this line of research, for example the projects C-6-i and C-6-7, and examining digital 
reconstructions of visual and acoustic perception of urban spaces (Fig. [T3J see also above 
Figs. [ 7 ] [9] and 111, 26 By adopting this mode of research - even if in this case it is by no 
means possible to come really close to simulating concrete forms of historical perception 
- it is possible to plumb the qualities of spatial impact in their basic structures and provide 
the opportunity of comprehending it more precisely. 

Coming close to a historical perception of urban spaces can be achieved much more 
directly via a second method, which has proved successful in classical urban studies: on the 
basis of literary constructions of urban spaces. Accordingly, several projects are focusing 
on the literary forms of cityscaping: Die Stadt von unten - urbs satirica (Cities From the 
Angle of the Low Genres - Urbs Satirica) (C-6-6: Ulrich Schmitzer), Intellectual Spaces 
in Narratives of the City. Rome and Cartbage in tbe Roman Empire und Late Antiquity (C - 6 - 
5; Therese Führer, Felix Mundt, Yannick Spies ),Antiocbia: Rhetorische Modellierungen einer 
Metropole in der Spätantike (Antioch: Rhetorical ModelingofMetropoles in Late Antiquity) (C-6- 
4: Jan Stenger), and Raumrepräsentationen außerhalb Roms in der dritten Dekade des Livius 
(Spatial Representation Outside Rome in the Third Decade of Livy) (Virginia Fabrizi). These 
projects certainly clearly demonstrate how nuanced our approach to probing literary texts 
has to be in regard to investigating possible perceptual responses to real urban spaces. 
They likewise have made us keenly aware of how carefully we must discuss the aspect 
of gaining knowledge about reconstructible spatial perception. Ultimately, it can only 
be grasped in more or less drastic literary fracture. First and foremost, testimonies to 
literary construction of urban spaces appear to be constructions with own values and 
having laws unto themselves. The real spaces of ancient cities provided necessary Stimuli, 
however writings do not present exact depictions. Despite this fact, literary texts, too, prove 
to be perceptual reflections of urban spaces (a perception that operates at multifarious 


26 For a more detailed account see: Muth and Schulze 
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Fig. 13 | Digital reconstruction of the Late Republican Forum Romanum, late 2 CE; view from Comitium 
onto the Forum. 


levels and in literatury writings only evidenced in the shape of fracture). In turn, literary 
perception of urban space must remain in constant dialogue with the knowledge we have 
acquired through the research of actual sites. 

The various projects discuss in detail literary construction of urban spaces from 
different angles. The project C-6-6 (Ulrich Schmitzer) demonstrates, with the example 
of Rome, how divergent traditional literary images of Rome are, and how nuanced we 
must consider the various strategies of appropriation in literary construction of urban 
spaces. 27 From the Renaissance onwards, philology has pursued principally two paths 
in its study of the literature of classical antiquity in reference to the city of Rome: 1) 
Commentaries explained the factual basis of the writings in a (proto-)positivistic way. 2) 
Catalogues or anthologies compiled excerpts that were either strung together or were 
interlinked by means of explanatory texts. In the process, lacunae in the texts were 
filled with other writings or paraphrases, occasionally without mentioning the fact. The 
question of whether such lacunae were due to factual, political, or genre-specific reasons, 
which could prove to be fertile sources of information if interpreted correctly, was not 
asked. At a structural level it is significant that little has changed in this disposition, as far 
as passages on the ancient city of Rome are concerned, way far into the 20th Century if 
not even into the early 2ist Century. The usual approach, especially in German philology, 
offen comprised and offen comprises identification of the monuments named in the texts 
and, as the case may be,establishing their relevance for their ideological environment (e.g. 
the epochs of Augustus or Domitian). Also in this regard, research in effect contributes 
mainly to empirical knowledge of Rome. This is also true for the philological attempts at 
reconstruction of ‘everyday life in ancient Rome’ based on epigrams and elegies. Tiere 
too, text is primarily used as a source for factual information. Ffence we have at our 
disposal an inventory, compiled over a long period, of existing topographical references 
in Latin literature. Only a few exemplary studies exist at present for the appropriation 
achievements of literature and of constructions of space, and the same is true for the 


27 For more detailed information see Schmitzer 
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mutual relation between city and text. Scholarship is still far removed from systematically 
studying this. 

At this point recent research is effecting a fundamental change in perspective - and 
gain of knowledge. We can now interpret the relevant, familiär literature anew in our 
investigation of ancient writings that have to do with the city of Rome, with an emphasis 
on the autonomy and inherent individual characteristics of these literary texts. This has 
been made possible by exploiting the observations on other examples of literary construc- 
tions of space - i.e. as explored in the context of the ‘spatial turn’ by various philologies 
not belonging to classical studies, and which probed new approaches for interpreting 
spatial concepts in fiction. The study of how Rome is represented in the medium of non¬ 
monumental writings (elegies,epigrams, bucolics etc.), that is, in literature that adopts the 
angle of everyday life to zero in on Rome (or the literary Simulation thereof). Research 
via these literary genres enables us to demonstrate that the chosen approach leads to a 
conflation of site and text as the guiding principle interpretation and to a greater wealth 
of different views of Rome. From the historical perspective and in the medium of literary 
fracture, we find that these literary kinds confirm, as premised by modern urban sociology, 
that there is no single, homogenous city also in the case of ancient writings, and instead 
various cities in one and the same territory. 

Project C-6-5 (Therese Führer, Felix Mundt, Yannick Spies) is researching the literary 
construction of urban Denkräume or ‘frameworks of thought’ based on the examples of the 
ancient cities Rome and Carthage at the time of the Roman Empire and late antiquity and 
likewise focuses on the different images of cities and the correlation between material 
and abstract, non-material space. 28 In this project too, the long-familiar and relevant 
writings will be discussed and interpreted according to a shift in the philological approach 
and from the current interdisciplinary angles. It is telling that also in this comparative 
scrutiny of texts relevant to both the great metropoles, they were the significant anchor 
points in the Denkräume or framework of thoughts with leading intellectual actors of 
late antiquity. Thus the primary value of these texts is not that of sources of information 
for reconstructing real historical urban spaces and how they were used. Indeed, only 
since around 1800 are we acquainted with authors who, before the act of writing, for a 
period surrendered themselves to the individual logic of a city or a specific urban space as 
man-about-town, allowing or even wishing that the city guide their pens, so to speak, 
so that they becomes the voice of the city as they perceive and experience it. Rather, 
ancient authors in particular - prior to modernity - selected individual characteristics 
(buildings, routes, waterways) of a city that were compatible with the intention behind 
their literary escapades, and arranged and shaped them at will. Taking a historical urban 
space and remodeling it in compliance with a didactic conception, as was developed by 
theoreticians of literary ekphrasis as early as 1 CE, can be found above all in Augustine 
- for both Rome and Carthage. 29 It was St Augustine in particular who reflected on the 
misleading power of mental images that were based on either sensory impressions, nar¬ 
ratives, or unbridled imagination, and includes mental images of urban spaces explicitly 
in this critique. Following Augustine, a physician who lived in both Rome and Carthage, 
Gennadius, saw in a prophetic vision with the eyes of the spirit a civitas of the Blessed in 
which there was still something like the ‘right’ and the ‘left’ that is, still abided to a spatial 
conception, but had no buildings or objects that one could compare with things on earth. 
Flowever, already at a first glance, the description is an abstraction that has its roots in 
concrete space. It can be related back to real-world spaces and can only be interpreted by 


28 
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On the term Denkraum (framework of thought) from the area of Konstellationsforschung (constellation 
analysis) see Führer 2012 357-358. 
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taking recourse to them. Thus we place the dispute between Augustine and Maximus on 
the statues of the gods at the Forum of Madauros in a historical context thanks to the 
excellent appraisal of the archaeological and epigraphic findings in North African cities. 
In Augustine’s Confessions, too, Rome is not only a symbolically connoted space but also 
the concrete site of (Manichaean and Pelagian) heterodoxy, and, for Augustine, the Rome 
of 410 is the place of churches and the graves of martyrs, which alone provided effective 
protection, albeit not in the shape of stones one upon the other but as Symbols that lead 
the way to eternity. 

This poses a special challenge with the opportunities and prospects it holds in störe 
for us, which the project seeks to delve into and tap in an innovative way: regardless of how 
abstract and detached from real space it seems when literature constructs urban spaces, 
what we find therein always bears the stamp of real urban spaces and is thus formed 
by confrontation with real spaces, even if this is denied. Correspondingiy, one of the 
targets of the project is to link non-material, abstract spaces or Denkräume (frameworks of 
thought) to the historical, architecturai reality of material spaces. What is to be investigated 
is how authors or groups of iiterary players - in their correspondence, for example - 
operated with spatial models or spatial metaphors that were inspired by real architecturai 
spaces and how, on the other hand, possibly the structures of such immaterial spaces were 
rediscovered. 



Fig. 14 | View of the current state of archaeological findings of the Temple of Hadrian at Cyzicos. 


The project Auf der Suche nach dem Charakter einer Stadt: Kyzikos in der Kaiserzeit (In Search of 
the Character of a City. Cyzicos during the Roman Empire) (C-6-9: Felix Mundt, Eva Winter) is 
finally taking up the challenge of scrutinizing the reciprocal nature of determining spatial 
perception (of real and abstract space). One of the recurrent problems facing interdisci- 
plinary research groups in their study of ancient cities is the synthesis of archaeological 
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findings and literary sources and inscriptions. 30 Due to the fragmentary nature of the 
surviving material reality, it is especially difficult for classical studies to reconstruct the 
contexts of urban life and find out what that ‘certain something’ was from the remains 
of architectural structures that once made a particular city different to all others in the 
eyes of contemporaries. But we encounter the difficulties of this task, too, in the ancient 
texts that specifically target a description praising the characteristic appearance, the special 
advantages of a place, in short, the ‘essence’ of a city. Where we see a confusion of stones 
and material remains, was also for the visitor in ancient times a maze of streets, squares, 
and buildings, and the city’s structure and uniqueness was hard to comprehend. Aelius 
Aristides, who alongside his famous Panathenaicus and Encomium of Rome, left behind a 
whole series of panegyrics of Asia Minor’s cities. In them, he tellingly used visual tropes 
of familiär things such as a shield (Athens), a boat (Temple of Hadrian in Cyzicos), or the 
human body (Smyrna) to present to the imagination of his audience a readily recognizable 
image of its city and, at the same time, evoked the idea of its harmony of proportion 
or the unity of the whole with the parts. It goes without saying that it is only with a 
large Stretch of the imagination that we can relate to such images of cities as having 
anything at all to do with the surviving architectural and archaeological reality of the 
cities concerned. Based on the study of the city of Cyzicos, the prospects and limits of such 
reciprocal analyses will be programmatically explored. It has still not been attempted to 
consolidate the numerous findings, evidence, and textual information with due regard to 
the still-today highly specific local topography, the latter of which first made this approach 
possible. As this is now being realized, the focus shall not be so much to comment on the 
archaeological evidence with the support of the texts or vice versa (which is usually the case 
in such combined media studies). Rather, the goal of such a decidedly innovative approach 
is, by interdisciplinary collaboration, to comprehend the specific individual logic of a city, 
which the separate disciplines alone do not succeed in doing. 


8 Conclusion 

To ascertain the positions of research history opens up two forward-looking perspectives 
and is seen as a necessity by the individual projects of the research group C- 6 : the 
multiplicity of discourses related to ancient cities make it fundamentally more difficult 
to position oneself in the history of Science. Exemplary presentations by projects covering 
different epochs and cultural spaces will make access for individual studies considerably 
easier in the future. Secondly, this makes apparent that current approaches in research 
on cities can only find answers in direct interdisciplinary dialogue. Only in this way is it 
possible, for ancient cities, to convincingly grasp and formulate the interaction between 
real space, spheres of action, and the Denkraum or ‘framework of thought’ of literature 
projected by both archaeological, material sources, and literary ones. 


30 Research on Cyzicos concentrates almost solely on the Temple of Hadrian (the key literature on this 

on the current Status of the excavations: Kocjhan and Meral|Toi3 with 
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earlier literature). His reconstruction is based on Cyriac of Ancona’s illustrated travelogue - which is 
today still the authoritative source - as well as on Ael. Arist. Or. 27 (on the latter, see Behr 1981 98-106 


and 379-382 as well as Heinze 1995 1 . 








Ancient Studies and the Changing Face of Urbanism 


625 


References 

Albrecht 2010 

Stephan Albrecht, ed. Stadtgestalt und Öffentlichkeit: Die Entstehung politischer Räume in 
der Stadt der Vormoderne. Köln, Weimar, and Wien: Böhlau, 2010. 

Bedon 2002 

Robert Bedon. “Les charmes de la vie urbaine ä Augustoritum (Limoges) au II siede 
de notre ere” In Amoenitas urbium. Les agrements de la vie urbaine en Gaule romaine et dans 
les regions voisins. Limoges: Presses Universitaires de Limoges, 2002, 337-354. 

Behr1981 

Charles Behr, ed. R. Aelius Aristides. The Complete Works. Leiden: Brill, 1981. 

Beste, Thaler, and Wulf-Rheidt 2013 

Heinz Beste, Ulrich Thaler, and Ulrike Wulf-Rheidt. “Aspekte der Zeichenhaftigkeit 
herrschaftlicher Architektur - Betrachtungen anhand mykenischer und römisch- 
kaiser- zeitlicher Kontexte” In Dialoge über politische Räume in vormodernen Kulturen. 
Perspektiven und Ergebnisse der Arbeit des Forschungscluster 3 und Beiträge seiner Abschlussta¬ 
gung vom 20.-22. Juni 2012 in München. Ed. by R. Haensch and U. Wulf-Rheidt. Men¬ 
schen - Kulturen - Traditionen. Studien aus den Forschungsclustern des Deutschen 
Archäologischen Instituts 13. Rahden, Westfalen: Marie Leidorf Verlag, 2013, 79-108. 

Bettetini 2012 

Maria Bettetini. “Comunicazione e scambio di idee negli spazi narrati da Agostino 
di Ippona” In Kommunikationsräume im kaiserzeitlichen Rom. Ed. by F. Mundt. Topoi - 
Berlin Studies of the Ancient World 6. Berlin and Boston: De Gruyter, 2012, 253-264. 

Boockmann 1986 

Hartmut Boockmann. Die Stadt im späten Mittelalter. München: Beck, 1986. 

Cameron 2011 

Alan Cameron. The LastPagans ofRome. Oxford: Oxford University Press, 2011. 
Coarelli, Battaglini, and Tsiolis Coarelli 

Frederico Coarelli, Giuseppe Battaglini, and Vassilis Tsiolis. “F’origine delle Terme. 
Fregellae e i complessi termali repubblicani fra Italia e Spagna” Akten eines Kongresses 
in Rom (22.2.2011), Journal of Roman Archaeology, Supplement, in Vorbereitung. 
Coarelli. 

DeFaine 1988 

Janet DeFaine. “Recent Research on Roman Baths "Journal of Roman Archaeology 1 
(1988), 11-31. 

DeFaine and Johnston 1999 

Janet DeFaine and David E. Johnston, eds. Roman Baths and Bathing. Proceedings of 
the First International Conference on Roman Baths Held at Bath, England, 30. March - 4. 
April 1992. Journal of Roman Archaeology Supplementary Series 37. Portsmouth, RI: 
Journal of Roman Archaeology, 1999. 

Digitales Forum Romanum n.d. 

Digitales Forum Romanum. Website des Projekts Digitales Forum Romanum, Leitung Su¬ 
sanne Muth, Winckelmann-Institut, Humboldt-Universität zu Berlin. http://www.digitales- 
forum-romanum.de/, 



626 


Susanne Muth et al. 


Etxebarria Akaiturri 2008 

Alaitz Etxebarria Akaiturri. Los foros romanos republicanos en la Italia centro-meridional 
tirrena. Origen y evolucion formal. Serie arqueolögica 10. Madrid: Consejo Superior de 
Investigaciones Cientfficas, Escuela Espanola de Elistoria y Arqueologfa en Roma, 
2008. 

Fiema 2012a 

Zbigniew T. Fiema. “Petra in byzantinischer Zeit” In Petra. Begleitbucb zur Ausstellung 
“Petra - Wunder in der Wüste. Auf den Spuren von J. L. Burckbardt alias Scheich Ibrahim”. 
Ed. by S. G. Schmid and E. van der Meijden. Basel: Schwabe, 2012, 305-311. 

Fiema 2012b 

Zbigniew T. Fiema. “Petra in römischer Zeit: eine herausragende metropolis ” In Petra. 
Begleitbuch zur Ausstellung “Petra - Wunder in der Wüste. Auf den Spuren von J. L. Burckbardt 
alias Scheich Ibrahim”. Ed. by S. G. Schmid and E. van der Meijden. Basel: Schwabe, 
2012, 298-304. 

Freigang 2005 

Christian Freigang. “Zur Wahrnehmung regional spezifischer Architekturidiome in 
mittelalterlichen Diskursen” In Kunst & Region. Architektur und Kunst im Mittelalter. 
Beiträge einer Forschergruppe. Ed. by U. M. Bräuer, E. S. Klinkenberg, and J. Westerman. 
Clavis kunsthistorische Monografieen 20. Utrecht: Clavis, 2005, 14-33. 

Freigang 2009 

Christian Freigang. “Bauen im Schatten des Prager Doms: Die Frankfurter Stifts- und 
Pfarrkirche St. Bartholomäus im Spannungsfeld zwischen Reichspolitik und städtis¬ 
chen Interessen” In Kunst als Herrscbaftsinstrument. Böhmen und das Heilige Römische Reich 
unter den Luxemburgern im europäischen Kontext. Ed. by J. Fajt and A. Fänger. Berlin and 
Munich: Deutscher Kunstverlag, 2009, 101-115. 

Frey and Koch 2011 

Oliver Frey and Florian Koch. “Positionen zur Urbanistik. Impulse zur Weiterentwick¬ 
lung der Stadt- und Raumforschung durch die interdisziplinäre Zusammenführung 
raumbezogener Wissenschaften” In Positionen zur Urbanistik I. Stadtkultur und neue 
Methoden der Raumforschung. Münster: Fit-Verlag, 2011, 13-30. 

Führer 2012 

Therese Führer. “Denkräume. Konstellationen von Personen, Texten und Gebäuden 
im spätantiken Mailand” In Rom und Mailand in der Spätantike: Die Repräsentation des 
städtischen Raumes in Literatur, Architektur und Kunst. Topoi 4. Berlin and Boston: De 
Gruyter, 2012, 357-377. 

Führer 2013 

Therese Führer. “Rom als Diskursort der Heterodoxie und Stadt der Apostel und 
Märtyrer” In Der Fall Roms und seine Wiederauferstehungen in Antike und Mittelalter. Ed. 
by H. Flarich-Schwarzbauer and K. Pollmann. Millennium-Studien 40. Berlin and 
Boston: De Gruyter, 2013, 53-75. 

Führer, Mundt, and Stenger 2015 

Therese Führer, Felix Mundt, and Jan Stenger, eds. Cityscaping. Constructing and Mod- 
ellingImages of the City. Philologus Supplemente. 2 Bde. Berlin and Boston: De Gruyter, 
2015. 



Ancient Studies and the Changing Face of Urbanism 


627 


Fux et al. 2003 

Pierre-Yves Fux, Jean-Michel Roessli, Otto Wermelinger, and Michael von Graffenried, 
eds .Augustinus Afer. Saint Augustin, africanite et universalite. Actes du colloque international, 
Alger-Annaba, 1-7 avril 2001. Paradosis 45. Fribourg: Editions universitaires, 2003. 

Haverkamp 1998 

Albrecht Flaverkamp, ed. Information, Kommunikation und Selbstdarstellung in mittelalter¬ 
lichen Gemeinden. Schriften des Flistorischen Kollegs, Kolloquien, Band 40. München: 
Oldenbourg, 1998. 

Haverkamp 2002 

Albrecht Haverkamp. “‘.. an die große Glocke hängen.’ Über Öffentlichkeit im Mittel- 
alter’! In Albrecht Haverkamp. Gemeinden, Gemeinschaften und Kommunikationsformen im 
hoben und späten Mittelalter. Festgabe zur Vollendung des 65. Lebensjahres. Ed. by F. Burgard, 
L. Clemens, and M. Matthaeus. Trier: Kliomedia, 2002, 277-313. 

Heinze 1995 

Theodor Heinze. “Ailios Aristeides. Festrede in Kyzikos anlässlich der Einweihung 
des Kaisertempels’! In Studien zum antiken Kleinasien III. Ed. by E. Winter. Asia Minor 
Studien 16. Bonn: Habelt, 1995, 65-100. 

Kocjian and Meral 2013 

Nurettin Ko^han and Korkmaz Meral. “Kyzikos 2011’! Kazi sonuclan toplantisi 34 
(2013), 337 - 346 . 

Kreiner and Letzner 2012 

Ralf Kreiner and Wolfram Letzner, eds. Sanitas per aquam. Proceedings of the International 
Frontinus-Symposion on the Technical and Cultural History of Ancient Batbs, Aachen, March 
18-22, 2009. Bulletin antieke beschaving, Supplement 21. Leuven, Paris, and Walpole, 
MA: Peeters, 2012. 

Lackner 2008 

Eva-Maria Lackner. Republikanische Fora. München: Biering & Brinkmann, 2008. 
Lucore 2013 

Sandra K. Lucore. “Bathing in Hieronian Sicily’! In Greek Baths and Bathing Culture. 
New Discoveries and Approaches. Ed. by S. K. Lucore and M. Trümper. Bulletin antieke 
beschaving, Supplement 23. Leuven, Paris, and Walpole, MA: Peeters, 2013, 151-180. 

Markschies 2000 

Christoph Markschies. “Himmlisches und irdisches Jerusalem im antiken Christen¬ 
tum’! In La eite de Dieu/Die Stadt Gottes. Ed. by M. Hengel. Tübingen: Mohr-Siebeck 
Verlag, 2000, 313-350. 

Muth 2012a 

Susanne Muth. “Der Dialog von Gegenwart und Vergangenheit am Forum Romanum 
in Rom - oder: Wie spätantik ist das spätantike Forum?” In Rom und Mailand in der 
Spätantike: Die Repräsentation des städtischen Raumes in Literatur, Architektur und Kunst. 
Ed. by T. Führer. Topoi - Berlin Studies of the Ancient World 4. Berlin and Boston: 
De Gruyter, 2012, 263-282. 



628 


Susanne Muth et al. 


Muth 2012b 

Susanne Muth. “Reglementierte Erinnerung: Das Forum Romanum unter Augustus 
als Raum kontrollierter Kommunikation” In Kommunikationsräume im kaiserzeitlichen 
Rom. Ed. by F. Mundt. Topoi - Berlin Studies of the Ancient World 6. Berlin and 
Boston: De Gruyter, 2012, 3-48. 

Muth 2014 

Susanne Muth. “Flistorische Dimensionen des gebauten Raumes - Das Forum Ro¬ 
manum als Fallbeispiel” In Medien der Geschichte - Antikes Griechenland und Rom. Ed. 
by O. Daily, T. Flölscher, S. Muth, and R. M. Schneider. Berlin and Boston: De Gruyter, 
2014, 285-329. 

Muth and Schulze 2014 

Susanne Muth and Floiger Schulze. “Wissensformen des Raumes: Die schmutzigen 
Details des Forum Romanum. Archäologie und Sound Studies im Dialog” Clus¬ 
terzeitung des Exzellenzclusters Bild Wissen Gestaltung 55 (2014), 7-11. 

Rebillard 2012 

Eric Rebillard. Christians and Their Many Identities in Late Antiquity, North Africa, 200-450 
CE. Ithaca and Fondon: Cornell University Press, 2012. 

Schmid 2012 

Stephan G. Schmid. “Petra als Flauptstadt der Nabatäer. Geschichte einer explosion¬ 
sartigen Entwicklung” In Petra. Begleitbuch zur Ausstellung ”Petra - Wunder in der Wüste. 
Auf den Spuren von J. L. Burckhardt alias Scheich Ibrahim”. Ed. by S. G. Schmid and E. van 
der Meijden. Basel: Schwabe, 2012, 134-141. 

Schmitzer 2001 

Ulrich Schmitzer. “Fiterarische Stadtführungen. Von Flomer bis Ammianus Marcelli¬ 
nus und Petrarca ”. Gymnasium 108 (2001), 515-537. 

Schmitzer 2012 

Ulrich Schmitzer. “Der Kaiser auf dem Forum. Das Forum Augustum als gebauter 
und geschriebener Raum öffentlicher Kommunikation” In Kommunikationsräume im 
kaiserzeitlichen Rom. Ed. by F. Mundt. Topoi - Berlin Studies of the Ancient World 6. 
Berlin and Boston: De Gruyter, 2012, 77-102. 

Seiler 1994 

Peter Seiler. “Der Braunschweiger Föwe: ,Epochale Innovation 1 oder ,Einzigartiges 
Kunstwerk 1 ?” In Studien zur Geschichte der europäischen Skulptur im 12./13. Jahrhundert. 
Ed. by FI. Beck, K. Hengevoß-Dürkop, and G. W. Kamp. Schriften des Fiebieghauses 
Band 1. Frankfurt: Flenrich, 1994, 533-564. 

Stahl 2011 

Michael Stahl. “Nun blühen alle Städte der Griechen. Stadtkultur im Imperium 
Romanum” In Raum und Zeit der Städte. Städtische Eigenlogik und städtische Kultur seit 
der Antike. Ed. by A. Floppe. Frankfurt a. M.: Peter Fang Verlag, 2011, 79-94. 

Tiersch 2008 

Claudia Tiersch. “Zwischen Flellenismus und Christentum. Transformationsprozesse 
der Stadt Gaza vom 4.-6. Jahrhundert n. Chr.” Millennium 5 (2008), 57-91. 



Ancient Studies and the Changing Face of Urbanism 


629 


Tiersch 2012 

Claudia Tiersch. “Mailand im 4. Jh. Ein christliches Rom?” In Rom und Mailand in der 
Spätantike. Repräsentationen städtischer Räume in Literatur, Architektur und Kunst. Ed. by T. 
Führer. Topoi - Berlin Studies of the Ancient World 4. Berlin and Boston: De Gruyter, 
2012, 393-415. 

Tiersch 2014 

Claudia Tiersch. “Zwischen Segregation und Akkulturation. Paradoxien christlicher 
Stadtsemantiken im Römischen Reich” In Geschichte denken. Perspektiven auf die 
Geschichtsschreibung heute. Ed. by M. Wildt. Göttingen: Vandenhoeck und Rupprecht, 
2014, 34-51. 

Trümper 2009 

Monika Trümper. “Complex Public Bath Buildings of the Elellenistic Period. A Case- 
Study in Regional Differences” In Le bain collectif en Egypte. Ed. by M.-F. Boussac, 
T. Fournet, and B. Redon. Etudes urbaines 7. Kairo: Institut fran^ais d’archeologie 
orientale du Caire, 2009, 139-179. 

Trümper 2010 

Monika Trümper. “Bathing Culture in Hellenistic Domestic Architecture” In Städti¬ 
sches Wohnen im östlichen Mittelmeer. 4. Jh. v. Chr.-i.Jh. n. Chr. Akten des Internationalen 
Kolloquiums vom 24.-27. Oktober 2007 an der Österreichischen Akademie der Wissenschaften. 
Ed. by S. Ladstätter and V. Scheibeireiter. Wien: Verlag der Österreichischen Akademie 
der Wissenschaften, 2010, 529-572. 

Trümper 2012 

Monika Trümper. “Gender Differentiation in Greek Public Baths” In Sanitasperaquam. 
Proceedings of the International Frontinus-Symposion on the Technical and Cultural History 
of Ancient Baths, Aachen, March 18-22, 200p. Ed. by R. Kreiner and W. Letzner. Bulletin 
antieke beschaving, Supplement 21. Leuven, Paris, and Walpole, MA: Peeters, 2012,3 7- 
45 - 

Trümper 2013 a 

Monika Trümper. “Privat versus Öffentlichkeit in griechischen Bädern” In Stadtkultur 
im Hellenismus. Ed. by A. Matthaei and M. Zimmermann. Die hellenistische Polis als 
Lebensform 4. Eleidelberg: Verlag Antike, 2013, 204-247. 

Trümper 2013b 

Monika Trümper. “Urban Context of Greek Public Baths” In Greek Baths and Bathing 
Culture. New Discoveries and Approaches. Ed. by S. K. Lucore and M. Trümper. Bulletin 
antieke beschaving, Supplement 23. Leuven, Paris,and Walpole, MA: Peeters, 2013,33- 
7 2 - 

Tsiolis 2013 

Vassilis Tsiolis. “The Baths at Fregellae and the Transition from Balaneion to Balneum” 
In Greek Baths and Bathing Culture. New Discoveries and Approaches. Ed. by S. K. Lucore 
and M. Trümper. Bulletin antieke beschaving, Supplement 23. Leuven, Paris, and 
Walpole, MA: Peeters, 2013, 89-111. 

Winter and Schulz 1990 

E. Winter and A. Schulz. “Elistorisch-archäologische Untersuchungen zum Eladrians- 
tempel in Kyzikos” In Mysische Studien. Ed. by E. Schwerthein. Asia Minor Studien 1. 
Bonn: Elabelt, 1990, 33-82. 



630 


Susanne Muth et al. 


Wulf-Rheidt 2012a 

Ulrike Wulf-Rheidt. “Augustus und das Gespür für den richtigen Ort” In Orte der 
Herrschaft. Charakteristika von antiken Machtzentren. Ed. by F. Arnold, A. Busch, R. 
Haensch, and U. Wulf-Rheidt. Menschen - Kulturen - Traditionen. Studien aus den 
Forschungsclustern des Deutschen Archäologischen Instituts 3. Rahden, Westfalen: 
Marie Feidorf Verlag, 2012, 33-40. 

Wulf-Rheidt 2012b 

Ulrike Wulf-Rheidt. “Nutzungsbereiche des flavischen Palastes auf dem Palatin in 
Rom” In Orte der Herrschaft. Charakteristika von antiken Machtzentren. Ed. by F. Arnold, 
A. Busch, R. Flaensch, and U. Wulf-Rheidt. Menschen - Kulturen - Traditionen. Stu¬ 
dien aus den Forschungsclustern des Deutschen Archäologischen Instituts 3. Rahden, 
Westfalen: Marie Feidorf Verlag, 2012, 97-112. 


Illustration credits 


[l] © Project Digitales Forum Romanum http://www.digitales-forum- 
romanum.de/epochen/tetrarchisch/ [2] Stephan G. Schmid. [3] Institut Geographique 


Institut 

Institut 


Geographique 
Geographique 
1. 


National, France, image editing: Stephan G. Schmid. 

National, France, image editing: Stephan G. Schmid. 

National, France, image editing: Stephan G. Schmid. [ö] Mairuri 1950] 117, fig. 

[7] Eschebach 1979, pl. 2. [8] Monika Trümper. [9] Fengyel Toulouse Architekten, based 
on a 3D model by Armin Müller using the information provided by Ulrike Wulf-Rheidt 
(Architekturreferat at the Deutsches Archäologisches Institut, Berlin). 10 Susanne 
Muth; basic digital phase models: © Project Digitales Forum Romanum head: Susanne 
Muth (Winckelmann-Institut at Flumboldt-Universität, Berlin), 3D model by Armin 
Müller (Architekturreferat at Deutsches Archäologisches Institut, Berlin), [ll] © Jörg 
Denkinger, based on a 3D model by Armin Müller (Architekturreferat at Deutsches 
Archäologisches Institut, Berlin). Pl© Christian Freigang. Pl© Project Digitales 
Forum Romanum http://www.digitaIes-forum-romanum.de/epochen/spaete-republik-ii/ 


14 Ko^han and Meral 2013,344, fig. 4. 














Ancient Studies and the Changing Face of Urbanism 


631 


Christian Freigang 

PhD (Geneva, 1990), habilitation (Göttingen, 1999), 2003-2012 professor of the his- 
tory of art and architecture at University of Frankfurt; since 2013 professor of the 
history of architecture at the Freie Universität Berlin. His research foci are the history 
of architecture of medieval times and the i9th and 20th centuries - especially in 
Germany and France, theory and perception of architecture, late medieval art, history 
of art history. 

Prof. Dr. Christian Freigang 
Freie Universität Berlin 
Kunsthistorisches Institut 
Koserstr. 20 

14195 Berlin, Germany 

E-Mail: christian.freigang@fu-berlin.de 

Therese Führer 

PhD (Bern, 1989), habilitation (Bern, 1995), was professor of Latin at the universities 
of Trier, Zürich, Freiburg, and the Freie Universität Berlin, and, since 20i3,has a profes¬ 
sorship at LMU Munich. She is author and editor of several books and has published 
a number of papers and book chapters on topics ranging from early and Flellenistic 
Greek poetry, through republican and Augustan poetry and prose, to St. Augustine. 
She is currently engaged in a number of major research projects in the field of Latin 
poetry, Roman rhetoric, and late antiquity. 

Prof. Dr. Therese Führer 
Ludwig-Maximilians-Universität München 
Department of Greek and Latin Philology 
Geschwister-Scholl-Platz 1 
80539 München, Germany 

E-Mail: therese.fuhrer@klassphil.uni-muenchen.de 
Felix Mundt 

PhD (Freie Universität, Berlin, 2007); since 2008 is junior professor of Latin philology 
at the Flumboldt-Universität zu Berlin. Research foci are Greek and Latin poetry, 
ancient biographies, panegyric and ekphrasis, and New Latin literature (especially 
historiography, philosophy, and authors of specialist literature). Guest professorship 
at University of Vienna in 2012. 

Prof. Dr. Felix Mundt, MA 
Flumboldt-Universität zu Berlin 
Institut für Klassische Philologie 
Unter den Linden 6 
10099 Berlin, Germany 
E-Mail: felix.mundt@staff.hu-berlin.de 

Susanne Muth 

PhD (Heidelberg, 1997), habilitation (Munich, 2004), since 2008 professor of classical 
archaeology and its reception in antiquity at the Humboldt-Universität zu Berlin. Re¬ 
search foci on Roman urbanism (esp. public and political spaces), the archaeological 
visual Sciences, lifestyles in Rome and late antiquity, and the representation of violence 
in Greek and Roman art. 



632 


Susanne Muth et al. 


Prof. Dr. Susanne Muth 

Humboldt-Universität zu Berlin 

Winckelmann-Institut 

Unter den Linden 6 

10099 Berlin, Germany 

E-Mail: susanne.muth@culture.hu-berlin.de 

Stephan G. Schmid 

PhD (Basel, 1996), habilitation (Paris, 2002), professor of classical archaeology, Institute 
of Archaeology, Humboldt-University, Berlin. Previous positions include full profes¬ 
sorship at University of Montpellier III. Current research interests include Nabataean 
archaeology, the archaeology of iron in the Tyrrhenian region, Greece in the Hellenis- 
tic and Roman periods, hilltop Settlements of the Iron Age and Roman periods in 
Southern France. 

Prof. Dr. Stephan G. Schmid 
Humboldt-Universität zu Berlin 
Winckelmann-Institut 
Unter den Linden 6 
10099 Berlin, Germany 

E-Mail: stephan.g.schmid@culture.hu-berlin.de 


Ulrich Schmitzer 

PhD (Erlangen, 1990), habilitation (Erlangen, 1997), is professor of classical philology 
and Latin studies at the Humboldt-Universität zu Berlin. Research foci are especially 
Ovid and Augustan poetry, ancient historiography, pagan literature of late antiquity, 
reception and representation of (predominantly Roman) space in literature, reception, 
and transformations of antiquity in literature and translations. 

Prof. Dr. Ulrich Schmitzer 

Humboldt-Universität zu Berlin 

Institut für Klassische Philologie 

Unter den Linden 6 

10099 Berlin, Germany 

E-Mail: ulrich.schmitzer@staff.hu-berlin.de 


Claudia Tiersch 

PhD (Dresden, 1998), habilitation (Dresden, 2006), since 2010 professor of ancient 
history at the Humboldt-Universität zu Berlin. Research foci are political communi- 
cation in the Roman Republic, transformation processes in Athenian democracy, and 
Christianization in the Late Roman Empire as cultural phenomenon, especially in the 
cities of late antiquity. 

Prof. Dr. Claudia Tiersch 
Humboldt-Universität zu Berlin 

Institut für Geschichtswissenschaft, chair for ancient history 
Unter den Linden 6 
10099 Berlin, Germany 

E-Mail: claudia.tiersch@geschichte.hu-berlin.de 



Ancient Studies and the Changing Face of Urbanism 


633 


Monika Trümper 

PhD (Munich, 1995); habilitation (Heidelberg, 2005); 2005-2013 associate professor 
and full professorship at University of North Carolina, Chapel Hill, USA; since 2013 
professor of classical archaeology at the Freie Universität Berlin. Research foci are 
Greek and Roman architecture, urbanism, topography, settlement studies (esp. do- 
mestic architecture, bathing culture, public spaces, urban development, water man¬ 
agement), with fieldwork esp. in Delos and Morgantina. 

Prof. Dr. Monika Trümper 

Freie Universität Berlin 

Institut für Klassische Archäologie 

Otto-von-Simson-Straße 11 

14195 Berlin, Germany 

E-Mail: monika.truemper@fu-berlin.de 

Ulrike Wulf-Rheidt 

EngD (Karlsruhe, 1997), professorship since 2009 at the Freie Universität Berlin, and 
head of the Department of Architecture at Deutsches Archäologisches Institut. Is in 
charge of the research project Die Entwicklung der römischen Kaiserpaläste auf dem Palatin 
in Rom (The Development of the Imperial Palaces on the Palatine in Rome). Research 
foci are Hellenistic and Roman architecture with the thematic priority of living and 
palace architecture as well as urban development. 

Prof. Dr.Eng. Ulrike Wulf-Rheidt 

Deutsches Archäologisches Institut, Architekturreferat 

Podbielskiallee 69-71 

14195 Berlin, Germany 

E-Mail: ulrike.wulf-rheidt@dainst.de 

Eva Winter 

PhD (Heidelberg, 2001), habilitation (Munich, 2010), since 2014 professor of classical 
archaeology at Friedrich-Schiller-Universität, Jena. Research foci are ancient Greek 
settlement history, historical topography, and history of ancient technology (esp. 
Chronometers). 

Prof. Dr. Eva Winter 
Friedrich-Schiller-Universität Jena 

Institut für Altertumswissenschaften, chair for classical archaeology 

Fürstengraben 1 

07743 Jena, Germany 

E-Mail: eva.winter@uni-jena.de 



Journal for Ancient Studies 


eTopoi 

Special Volume 6 (2016): Space and Knowledge. Topoi Research Group Articles, 
ed. by Gerd Graßhoff and Michael Meyer, pp. 634-677. 


Gerd Graßhoff - Elisabeth Rinner- Mathieu Ossendrijver 
- Olivier Defaux - Marvin Schreiber - Emilie Villey 

Longitude 


Edited by Gerd Graßhoff and Michael Meyer, 
Excellence Cluster Topoi, Berlin 

eTopoi ISSN 2192-2608 
http://journal. topoi.org 


Except where otherwise noted, 
content is licensed under a Creative Commons 
Attribution 3.0 License: 


http://creativecommons.org/licenses/by/3.0 





Gerd Graßhoff - Elisabeth Rinner - Mathieu Ossendrijver - Olivier 
Defaux - Marvin Schreiber - Emilie Villey 

Longitude 


This study traces the development of the concept of geographical longitude: from the ear- 
liest known Mesopotamian evidence of geographical concepts through its incorporation 
into mathematical astronomy and to its transmission to ancient Greek philosophy and 
scholarship. We show that there is a tight Connection between the observation of lunar 
eclipses and the development of a quantitative representation of terrestrial longitudes. It 
was not until Ptolemy that geographical longitude was systematically quantified through 
angular differences. It is demonstrated that the ancient scholars failed in their attempts 
to determine geographical longitude by astronomical means, and that even certain Syriac 
texts which specify how to determine longitude using a planispheric astrolabe were unable 
to resolve this scientific challenge. 

Ancient astronomy; ancient geography; Cardinal directions; ancient cartography; Mesopo- 
tamia; longitude; lunar eclipse, history of Science; Gaugamela. 


i Introduction 

How does one determine the definitive location of a specific place on our planet? To¬ 
day, this question can be easily answered: one points to a place on a map and uses its 
geographical Coordinates to identify its true location on the Earth’s surface. Our modern 
concept of a geographical coordinate can even be taken to be a ‘natural’ way of denoting 
terrestrial locations. We would have no maps at all if geographical locations could not be 
projected on to diagrams in some form, and, without any kind of Coordinates, it would 
be decidedly more difficult to describe the position of a geographical location, either by 
means of a textual description or by a map. In this contribution we trace the historical 
development of the concept of geographical Coordinates, placing particular emphasis on 
the most problematic coordinate - geographical longitude - and analyse the measuring 
techniques used. 

Coordinates were not used in the most common ancient descriptions of places. Rather, 
sketches or instructions with directions along roads or paths transmitted knowledge about 
how to find other places. Itineraries recorded parts of routes, sometimes with destinations 
at the coast or at sea. Cardinal directions or prominent locations, as well as mountains 
and rivers, characterized the travel paths, and helped to make the routes to distant places 
identifiable. 

The concept of geographical Coordinates was developed over a long historical pe- 
riod, starting with early Mesopotamian Science during the third millennium BCE. The 
metaphorical path from distances and directions to Coordinates was a long one, with many 
intermediary steps along the way. Ancient scholars added astronomical knowledge to 
directions in order to define the Cardinal directions. The rise of mathematical astronomy 
in Babylon from the fifth Century BCE until its final form in the early fourth Century BCE 
- documented in Otto Neugebauer’s Astronomical Cuneiform Texts (ACT) - also became 
paradigmatic of the way questions were modelled in other scientific domains. Yet it took 
more than four hundred years before geographical Coordinates were fully developed - by 
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Claudius Ptolemy in his masterpiece, the Geograpby, around 160 CE. However, although 
in this work Ptolemy listed the locations of more than 6000 toponyms of the then-known 
world to which he assigned geographical longitudes and latitudes, it was not understood 
how these Coordinates had been determined. Determining the sources of these longitudes 
and latitudes and the methods by which they were incorporated into Ptolemy’s Geograpby 
is the subject of our ongoing studies. 1 In this contribution, we focus on the origin of the 
concept of geographical longitude. It is much harder to work out geographical longitudes 
than latitudes using astronomical observations, especially since an almost conceptual ten- 
sion existed between the requirements of a well-defined geometric geography and the 
practicalities of quantification, which even the most highly trained ancient geometers 
could not resolve. We examine the rise of this key geographical concept - and ultimately 
reveal that the great minds of antiquity were unsuccessful in their attempts to determine 
longitude by astronomical means. 


2 Ancient Mesopotamia 

The problem of accurately locating geographical places in ancient Mesopotamia shows up 
in a wide ränge of cuneiform sources covering more than two millennia. Royal inscrip- 
tions, scholarly compositions, maps, itineraries and administrative documents contain 
evidence of concepts that were used to record and quantify geographical information, 
although nothing resembling geographical longitude or latitude has yet been identified. 
Furthermore, there is no proof that the ancient Mesopotamians assumed that the Earth 
was spherical, a precondition for the emergence of these concepts. Elowever, Mesopota- 
mian sources do provide qualitative and quantitative information about geographical 
places in the form of distance measurements and alignments to which the Cardinal direc- 
tions were offen added. A selection of these sources is discussed here. At the same time, it 
should also be noted that these topics cannot be analysed in isolation from developments 
in Mesopotamian astral Science, since a number of important concepts were transferred 
from geography to astronomy as well as vice versa. 

2.1 The Cardinal directions 

The oldest surviving Mesopotamian map dates from the Old Akkadian period (2400-2300 
BCE) and depicts an estate in the city of Nuzi, then named Gasur. 2 On this map, the 
names of winds (‘wind’ = im in Sumerian) denote the general Cardinal directions. The 
top of the map is labelled im.kur, meaning the ‘mountain wind’ (east), the bottom is 
marked im.mar.tu , meaning the ‘wind of Amurru’ (west), and the left-hand side of the 
map is inscribed with im.mir, meaning the ‘north wind! 3 The ‘mountain wind’ denotes 
the wind blowing from the Zagros mountains, east of Mesopotamia, while the ‘wind of 
Amurru’ refers to the Amorites, who then occupied the Western lands, that is, the area west 
of the Euphrates River. The south wind, the mention of which has not been preserved on 


1 

2 

3 


The studies are part of the project, Genesis of Ptolemy’s ‘ Geography ’, which was launched at the University 
of Bern, Switzerland in 2006. See Rinner : 


2013 


Rochberg 2012 30. 

The literal meaning of im.mir is unknown. Note that what is denoted here as the ‘top’ of the Nuzi map 
relates to the image of this map in Rochberg 2012 which follows the Orientation of tablets that was 
in place after the beginning of the second millennium BCE, when cuneiform writing had undergone a 
90° anticlockwise rotation. Since the map dates from before this time, this rotation had probably not yet 
happened. Hence, what is denoted as the top of the map in Rochberg 2012 which is inscribed ‘mountain 
wind,’ is, in fact, the right side of the tablet and the north wind is at the top, as in a modern map. 
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this tablet, was usually called im.uis.lu, the literal meaning of which is unclear. Another 
frequently used Sumerian name for the north wind was the ‘straight wind’ ( im.si.sa^). 

From the Old Babylonian period onwards (1800-1600 BCE), these Sumerian terms for 
winds were also used as logograms in certain Akkadian contexts. For example, in Akka- 
dian the east wind was called sadü (‘mountain’) and the west wind amurru (‘[land of the] 
Amorites’), which are both literal translations of the Sumerian terms, although the word 
for ‘wind’ has been omitted. The north wind was sometimes equated with the Akkadian 
word mehü (‘violent storm’) but more commonly with istänu/iltänu . 4 The Akkadian term 
for the south wind was sütu, a word of unknown etymology. Another set of logograms that 
was used to signify the Cardinal winds in Akkadian texts involved numerals: IM.i = ‘south 
wind’; IM.2 = ‘north wind’; IM.3 = ‘east wind’; and IM.4 = ‘west wind! 5 In this instance, 
the Cardinal directions were not ordered in the clockwise direction of rotation but in a 
south-north and east-west pairing. The four principle winds were regularly translated as 
Cardinal directions, but it is more probable that they represented 90 degree ranges, with 
the Cardinal directions at their centre. For instance, the ‘mountain wind’ corresponded 
to a ränge of 90 degrees between the north-east and the south-east, and similarly for the 
other winds. 6 

The Cardinal directions were also linked to the ancient concept of the ‘four regions 
of the world! 7 The Sumerian term for ‘the four corners’ was an.ub.da.limmu2.ba, which 
had been used since the Old Akkadian period, when the first centralized Mesopotamian 
state emerged, while the corresponding Akkadian term was kibrät arba’i/erbetti. If taken 
literally, this term refers to the corners of the Earth, but it more usually signifies the interior 
regions. 8 In an astrological text known as The Great Star List, the four regions are named 
and connected with the winds as follows: south wind - Elam (actually located to the east); 
north wind - Akkad; east wind - Subartu and Gutium; west wind - Amurru. 9 Tablets 
containing lunar eclipse omens from the second and first millennia BCE indicate that 
this geographical division was also used to identify parts of the Moon. Like the Earth, the 
Moon was divided into four quadrants, named after four canonical countries - Akkad, 
Elam, Amurru, and Subartu and Gutium - which allowed astrologers of the period to 
determine which countries were affected by an eclipse, depending on where the shadow 
entered or left the lunar disc. Various Systems were used to distribute the country names 
over the lunar quadrants. 10 It is possible that this transfer of geographical concepts to the 
Moon reflected the belief that the Earth had a similar disc-like shape. It will be shown 
below that other texts provide considerable evidence for such an assumption. 


2.2 Geographical texts from the Third Dynasty of Ur 

One of the earliest known texts in which geographical places are located in relation to 
the Cardinal directions is the so-called cadastre of Ur-Nammu (Ur-Nammu founded the 
Third Dynasty of Ur [Ur III Empire], which lasted from about 2100 to 2000 BCE.). In its 
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This word might derive from istenu meaning ‘one[ i.e. the ‘first wind’ (see Horowitz 1998 197). However, 
in the numerical notation for winds (detailed in this paragraph), the south wind was regarded as the first 
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the entire known surface of the Mesopotamian world. 
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original form, this text probably described the boundaries of all the provinces of the Ur 
III Empire, which was known for its highly centralized and well-developed bureaucracy. 
Descriptions of four of these provinces have been partly preserved in two later copies from 
Nippur that date from the Old Babylonian period. 11 The best preserved tablet traces the 
boundary of three of the provinces along four ‘sides,’which were named after the Cardinal 
winds. The boundary of the second province, Apiak, is described as follows: 

From the Tower of Numusda to the Shrine of Numusda,from the Shrine of Numusda 
to the Tower of the Mountain [...], after you cross the Abgal Canal, from the source 
of the Usartum [Canal] you go 9520 US, it is the Crossingpoint [emphasis added] 12 
of the boundary: its northern side. 

From the Crossing point of the boundary to Me-en-ili: its eastern side. 

From Me-en-ili to the bank of the Abgal Canal at the source of the Ilum-bani 
Canal, after you cross the Abgal Canal, from the source of the Ida’umma Canal to 
the Imnia Canal: its Southern side. 

From the Imnia Canal to Nagarbi [...], back to the Numusda Tower: [its Western 
side]. 

King Ur-Namma has decreed the boundary of the god Meslamtaea of Apiak. 

The four sides of Apiak province have been traced in a clockwise direction, setting out 
from the north-western corner, with each side composed of one or more Stretches of land 
delimited by geographical places. No distance measurements have been given, with one 
exception: the north-eastern corner is said to be located at a distance of 9;20 (= 9 1/3) US 
units beyond the preceding location, in a direction that must be roughly eastwards. Since 
1 US is about 360 m, 9520 US comes to approximately 3.2 km. This is perhaps the earliest 
attestation of the US unit in connection with geographical distances. 13 As we shall see, 
the US was later used to express time intervals and angular distances in Mesopotamian 
astronomy and thus it can be viewed as the precursor of the degree, the unit of geo¬ 
graphical longitude. Since most locations named in the text remain unidentified, the 
actual shapes of the provinces are unknown, and they cannot be assumed to form exact 
rectangles strictly aligned with the Cardinal directions. Flowever, the implied concepts 
that were used to locate places are of considerable interest. The geographical locations, 
including at least one position defined by a distance measurement, have been arranged 
in linear sequences and linked to the Cardinal directions, which is, as far as we know, the 
earliest Mesopotamian example of its kind. The other two provincial boundaries have 


11 For the published translations of these later copies, see Kraus 
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2008 63. The translation reproduced above is based on the published translations, although it has been 
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modified in several places. Kraus suggests that the text was originally part of a monumental inscription 
that had been made to mark a military conquest and had been displayed at Nippur, in the main temple 
of the empire, and that the eleven small inscribed stone fragments held by the University of Pennsylvania 
Museum of Archaeology and Anthropology in Philadelphia, USA, were originally part of this inscription. 
The published translations do not take the sign RI to denote ‘Crossing point! Kraus interprets RI as 
a deictic element ri, which he provisionally translated as ‘that beyond [the boundary],’ while Frayne 
translates it as ‘this side [of the boundary]! Both translations are problematic, since they make little sense, 
while the construction ‘(deictic element) ri of x’ is awkward from a grammatical point of view. However, 
RI can be read as dal, signifying a ‘transversal, dividing line’ (Akkadian equivalent: tallu ), a meaning that is 
well attested in the third millennium BCE (see the entry for dal in the Philadelphia Sumerian Dictionary 
at http://psd.museum.upenn.edu/epsd/nepsd-frame.html). Hence, dal (‘Crossing point’) may denote the 
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been described in a similar manner, except that they have been traced in an anticlockwise 
direction and do not include any measured distances. 

The only attestations that exist for the quantitative descriptions of geographical fea- 
tures are for individual fields. About thirty elaborate field plans have survived from the 
Ur III Empire 14 - perhaps because they were copied to serve as didactic models for land 
surveyors. On these tablets, the fields have been divided into rectangles, triangles and 
trapeziums (quadrilateral shapes with parallel sides) in order to make their total area 
computable. Most of the drawings include Cardinal directions in the form of the four 
canonical winds mentioned earlier. Since it cannot be assumed that the actual fields were, 
in general, strictly aligned with the Cardinal directions, these indications should be in- 
terpreted as labels that were used to identify the sides of the fields. All the figures into 
which a field has been subdivided have been annotated with the lengths of their sides and 
their areas. From these numbers it is clear that the drawings were not done to scale and 
that they only represent the spacial relations within the field in a quantitative, topological 
sense. Unlike in Ur-Nammu’s cadastre, perpendicular directions, which have been defined 
in relation to the orientation of the field and not the Cardinal points, have been used in the 
field plans. However, even here the concept of orthogonality was not applied, since it was 
not a requirement of Mesopotamian algorithms when computing the areas of rectangles 
and trapezoidal figures. In other words, these methods were also used to calculate the areas 
of rectangles without strictly perpendicular sides and trapezoidal figures without parallel 
sides. 15 


2.3 The Sargon Geography 

In all the sources discussed so far, the geographical regions were located in relation to 
the Cardinal directions and quantified through their perimeters, which was Standard prac- 
tice in Mesopotamian mathematics and land surveying. A somewhat different approach, 
however, appears to have been followed in The Sargon Geography , a description of the lands 
conquered by Sargon of Akkad, a legendary king of the Old Akkadian period. Even though 
this is a literary composition, which was created long after Sargon’s reign had ended, 
and the descriptions are very schematic, the preserved portions of the text are important 
for its geographical concepts, in particular the references to geographical distances and 
the empire’s total east-west extent. Most of the text is composed of two lists of place 
names, with sequences of neighbouring lands. Each land is located using two places on 
its boundary, but no indication of distance is given: “from [place] A to [place] B is Land 
X, from [place] B to [place] C is Land Y” and so on. Positioned between the two lists is the 
following section, which extols Sargon’s role in delimiting and surveying his empire: 16 

120 beru [‘miles’] is the length from the Tail of the Euphrates to the border of 
Meluhha, Magan, that which Sargon, King of the Universe, when he conquered 
the totality of the land under heaven, defined borders for and measured the Street 
of. 

40 beru is the Street of Marhasi. 

60 beru is the Street of Tukris. 

90 beru is the Street of Elam. 

180 beru is the Street of Akkad. 


14 
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120 beru is the Street of Subartu. 

120 beru is the Street of Amurru from the Lebanon to Turukki. 

90 beru is the Street of Lullubi. 

90 beru is the Street of Ansan. 

Anaku and Kaptara, the lands across the Upper Sea, Dilmun and Magan, the lands 
across the Lower Sea, and the lands from sunrise to sunset, the total of all lands, 
which Sargon, King of the Universe, conquered three times. 

The central and northern parts of Mesopotamia were traditionally known as Akkad and 
Subartu, respectively. As little is known of many of the other lands, they can only be 
located approximately. 17 Meluhha and Magan, usually mentioned together, were situated 
somewhere along the Persian Gulf. The other territories were spread across Mesopotamia’s 
neighbouring regions in the east (Marhasi, Tukris, Elam, Ansan) and the west (Amurru, 
Lullubi), in no particular order. Uniquely in The Sargon Geograpby, the dimensions of a 
land are expressed in terms of the length of its ‘street’ ( ribitu ). It is not entirely clear how 
one should interpret ‘street’ in this geographical context. 18 Most probably it denoted a 
linear distance across the centre of a land, analogous to a Street Crossing a city through its 
centre. Alternatively, it might have denoted a real or imagined ‘street’ that traced a section 
of the perimeter of the land, as in Ur-Nammu’s cadastre. 19 

The text gives no indication as to how the ‘streets’were orientated. However, the Cardi¬ 
nal directions do show up in the text’s final passage, in which the total extent of Sargon’s 
empire is defined from east to west. Unlike the Cardinal directions in Ur-Nammu’s cadastre 
and in the field plans, east and west are not indicated by winds but by two astronomi- 
cal phenomena: ‘sunrise’ (written using the Sumerian logogram ^UTU.E3, of which the 
Akkadian reading is slt Samsi ); and ‘sunset’ (written using the logogram ^UTU.S^.A, of 
which the Akkadian reading is ereb Samsi), respectively. This second parallel tradition of 
indicating the Cardinal directions east and west is attested in different genres (incantations, 
omens, royal inscriptions, letters, astronomical texts, and so on) from the Old Babylonian 
period onwards 20 and can be traced back to Sumerian literary texts of the third millen- 
nium BCE. 21 

The ‘streets’ in The Sargon Geograpby are measured in ‘miles’ ( danna in Sumerian; beru in 
Akkadian), which correspond to about 10.8 km, and is a well-attested unit of measurement 
from the Old Akkadian period onwards. (Note that 1 beru is divided into 30 US, the unit 
mentioned in Ur-Nammu’s cadastre.) These two units constitute another link between 
the conceptual frameworks underlying the fields of geography and astronomy. From 1200 
BCE onwards, the beru and the US also appear in astronomical texts, where they are the 
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For ribitu , see the Chicago Assyrian Dictionary , Vol. R, 317-321. Only in The Sargon Geography is this 
common word for ‘street’ used in connection with lands. Its first instance in the quoted passage is written 
logographically as SILA.DAGAL.LA, while the other mentions are written syllabically as Rl-to ( Status 
constructus, ‘street of’). Horowitz, taking RI to read tal, interprets all these instances as talbitu (meaning 
‘circumference’), a word that is otherwise not attested in cuneiform texts. It is taken to be a tapristu- type 
nominal form of the verb lamü, ‘to Surround) assuming a shift from talmitu to talbitu. Even though this 
reading is theoretically possible, the literal meaning of the logogram SILA.DAGAL.LA (‘wide Street’) 
and nearly all attestations of RI -bitu imply that ‘street’ is the more accurate translation. Furthermore, the 
entry “120 beru is the K\-bit of Amurru from the Lebanon to Turukki” rules out that this denotes a closed, 
circular path. Hence, we can reject the Interpretation that RI-fe = tal-bit (circumference). 

The large distances assigned to the ‘streets’ might speak in favour of the latter interpretation, but this 
argument is inconclusive, given the schematic, idealized and Propagandist nature of the text. 

See the C hicago Assyrian Dictionary , Vol. E, 258; Vol., 215. 
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most commonly used units of time: 1 beru corresponds to 1/12 of a day, that is, 2 modern 
hours - the approximate time that it takes to walk a distance of 1 beru. The beru of time 
is, likewise, divided into 30 US, so that one day amounts to 360 US. Astronomical time 
intervals were typically measured using the rising or setting of stars as they rotate in the sky. 
Hence, these units also correspond to the arcs that are traced by the stars and are parallel 
to the celestial equator. Since 360 US corresponds to a full rotation, these astronomical 
units of time involve a notion of circularity, unlike their geographical precursors. 


2.4 Babylonian ‘Map of the World’ 

Another example of a concept common to geography and astronomy is the circle. In 
several Akkadian literary texts, the term ‘circle ( kippatu ) of the four winds’ denotes the 
edge of the known world, which suggests that the Earth was assumed to have a disc-Iike 
shape. 22 The most prominent piece of evidence that this belief was held is the Babylonian 
‘Map of the World! also known as the ‘mappa mundi,’ 23 which is a depiction of the world as 
known to the Babylonians (see Fig. |T]) . This map and the descriptions on it do not provide 
an accurate and complete representation of Mesopotamian geographical knowledge. As 
Horowitz and Rochberg argue, 24 it should be regarded as an ideological map with mytho- 
logical connotations. The tablet’s colophon (the inscription added by a scribe to the end of 
a text) States that it was copied from an “old exemplar” but country names such as Assyria, 
Bit-Yakin, Habban and Urartu indicate that it could not have been created before the 
ninth Century BCE. 25 The map depicts the Earth as a round continent that is completely 
surrounded by an ocean ( marratu). Originally, eight triangulär areas called nagü s, of which 
only five are preserved owing to the tablet’s damaged lower edge, radiated from the outer 
circle. The nagü s contain descriptions of faraway regions, with distance measurements 
expressed in beru. Interpreting these descriptions poses significant difficulties: 26 at the top 
of the circular continent, there is an area labelled sadü (‘mountain’), which some scholars 
believe represents the Cardinal direction ‘mountain (wind)! that is, the east. However, the 
orientation of the river suggests that the top corresponds to the north or north-west. 27 
Moreover, neither interpretation can explain the problematic positioning of several of 
the countries and cities. In short, the mappa mundi is not a world map in the modern 
sense but an idealized depiction of a disc-shaped Earth, composed in accordance with 
Babylonian mythological conceptions. 


2.5 Coordinates in Babylonian mathematical astronomy 

Another Babylonian innovation, which contributed to Greek geographical coordinate 
Systems, was the introduction of the zodiac around 400 BCE. Babylonian astronomers 
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25 The provenance of the tablet is uncertain, but Sippar and Borsippa are two possibilities (see Horowitz 
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998 26). Although it belongs to a Collection in the British Museum that consists mainly of tablets from 
Sippar, it is possible that the tablet comes from Borsippa, the likely place of origin of the scribe mentioned 
in the colophon. 

According to the text, the distances measured were “in between” which perhaps refers to the distances 
between neigbouring nagü s. However, why these distances are of importance remains unexplained. On 
the reverse side of the tablet, we again find some distance values for the nagü s, but they do not correspond 
to those on the obverse side. 

Furthermore, on the tablet the word sadü is written phonetically and not as the logogram IM.KUR.RA 
(‘mountain wind’), which suggests that the literal meaning of mountain was intended here. For a 
discussion of the map’s orientation, see also Rochberg 2012.| 33. 
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Fig. 1 | Babylonian ‘Map of the 
World’ (BM 92687). Photograph 
courtesy of the Trustees of the 
British Museum. 


introduced this new coordinate System in order to express the positions of celestial bodies. 
They did this by dividing the apparent path of the Sun, that is, the ecliptic circle, into 
twelve zodiacal signs, each comprising 30 US. Henceforth, the US was used not only to 
measure time and geographical distance but also to express the positions of celestial bodies 
and their distances along and perpendicular to the ecliptic, such that 1 US corresponds to 1 
(modern) degree (of an angle). 28 Note that the beru was not incorporated into this coordi¬ 
nate System, 29 which became a central concept of Babylonian mathematical astronomy 30 
and zodiacal astrology. This coordinate System was transmitted to Greek astronomers 
no later than the second Century BCE, most probably in the writings of Hipparchus 
and Hypsicles. In the second Century CE, Claudius Ptolemy made it an integral part of 
his astronomical theories and he was probably the first to construct a related System of 
geographical Coordinates. 
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Subdivisions of the US, as indicated by subsequent sexagesimal digits of a distance or position, were not 
explicitly named, with the exception of 1/60 of a US, which was sometimes called a ‘rod’ (nindanu in 
Akkadian). 

One zodiacal sign is equivalent in length to 1 beru , but no explicit mention of this has been found. The 
beru does show up as a distance unit in a few Star lists and other unusual astronomical texts, but these 
distances appear to be the result of mathematical or mythological speculations, since they are very large 
and incompatible with the angular distances that are expressed in US. For a discussion of these texts, see 
Schaumberger : 


Ossendrijver 2012 


. and Rochberg-Halton 1983 
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To sum up, several concepts related to geographical longitude can be traced back to 
the coordinate Systems, units and definitions of Cardinal directions that were developed by 
Babylonian astronomers. However, other concepts, such as the US unit, unquestionably 
have their origins in traditional Mesopotamian geography. 


3 The concept of longitude in ancient Greek geography 
3.1 Aristotle’s picture of the world 

Readers of Aristotle’s Meteorologe might be surprised to come across a short discussion 
about the form of the Earth and the size of the inhabited world right in the middle of a 
section on the theory of winds. Aristotle (384-322 BCE) succinctly describes how only a 
small part of the spherical Earth is habitable. 31 This brief digression is preceded and fol- 
lowed by a detailed presentation of the causes, number, names and positions of the winds. 
As in Mesopotamian sources, wind directions are closely linked with spatial Orientations 
as well as with the picture of the world at that time. The key element of Aristotle’s work, 
however - and which leads to major ramifications for the development of Hellenistic 
geography - is his affirmation that the Earth is spherical. His decisive argument, developed 
in De caelo, is based solely on his astronomical knowledge: 

Elow eise would eclipses of the moon show segments shaped as we see them? As it 
is, the shapes which the moon itself each month shows are of every kind - straight, 
gibbous, concave - but in eclipses the outline is always curved; and, since it is the 
interposition of the earth that makes the eclipse, the form of this line will be caused 
by the form of the earth’s surface, which is therefore spherical. 32 

Observing the sky provides invaluable information about the form of the Earth, the shape 
of the inhabited regions and the location of specific places in the world. Indeed, believing 
that the Earth is spherical does imply that places, depending on where they lie on the 
Earth’s surface, are affected by different climates and are subject to different meteorolog- 
ical conditions. Hence Aristotle believes that the oikoumene cannot be round. This fact is 
also confirmed by empirical estimations: 

For reason proves that the inhabited region is limited in breadth, while the cli- 
mate admits of its extending all round the earth. For we meet with no excessive 
heat or cold in the direction of its length but only in that of its breadth; so that 
there is nothing to prevent our travelling round the earth unless the extent of 
the sea presents an obstacle anywhere. The observations made on journeys by sea 
and land bear this out. They make the length far greater than the breadth. If we 
compute these voyages and journeys the distance from the Pillars of Eleracles to 
India exceeds that from Aethiopia to Maeotis and the northernmost Scythians by 
a ratio of more than 5 to 3, as far as such matters admit of accurate Statement. 33 

According to Aristotle, the oikoumene 's length runs in an east-west direction and its breadth 
in a north-south direction - a crucial idea for the development of the two concepts of 
geographical longitude and latitude. Moreover, the Aristotelian picture of the world has 
another important consequence: depending on the geographical latitude of their location, 
observers will see differences in the apparent daily motion of the sky. Elowever, if the 
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Arist. Meteor. 2.5 (362b). The two habitable zones lie between the polar circles and the tropics.See Harley 
and Woodward 
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observers change their location in an east-west direction, the daily phenomena remain 
the same. Thus, as it is harder to determine precisely the longitudinal extent of a country 
or the longitudinal position of a geographical place, ancient geographers needed to de- 
velop tools and concepts to compensate for or to solve this difficulty. Aristotle does not 
develop or improve geographical concepts such as meridian and parallel circles, klimata, 34 
or computable latitude or longitude, but he does link regulär astronomical phenomena 
(such as lunar eclipses and star observations) to geographical representations. 


3.2 Parallels, meridians and Hellenistic maps 

Dicaearchus fl. 0326-296 BCE) is commonly credited as being the first scholar to use a 
meridian and a parallel circle as cartographic descriptive elements, although very little is 
known about his map of the world. 35 From the few mentions and fragments of his work, 
however, Agathemerus (c. ist/2nd Century CE) attributes to him the creation of a straight 
line, which runs from the Pillars of Elercules (Gibraltar) through Sardinia, Sicily, the 
Peloponnese, Caria, Lycia, Pamphylia, Cilicia and the Taurus Mountains until the Imaon 
Mountains in the east (Central Asia), eflectively Splitting the oikoumene into two parts: 
a northern and a Southern section. 36 We can, therefore, regard Dicaearchus’ line as the 
archetype of the parallel through Rhodes, which Eratosthenes (c. 276-c. 194 BCE) would 
later define. This fundamental line enables Dicaearchus to arrive at an approximation of 
the whole length of the oikoumene, or at least of some of its sections. 37 

Through his corrections to the ‘old map’ 38 , Eratosthenes develops the concept of par¬ 
allels and meridians, and combines it with the description of the Earth and its inhabited 
parts. Strabo (c. 64/63 BCE-c.21 CE) later reports that Eratosthenes used a meridian that 
went through Meroe, Syene, Alexandria, Rhodes, Byzantium and the Borysthenes, 39 in Or¬ 
der to measure the circumference of the Earth and the latitudinal extent of the oikoumene. 
Elipparchus (c. 190-post 126 BCE) corrects some of Eratosthenes’distance data, but other- 
wise preserves the latter’s alignment of places on this meridian. 40 It seems, however, that 
this line did not play the role of a reference axis, as far as the description of the inhabited 
world and its parts is concerned. Eratosthenes first divides the map of the known world 
into two zones (or northern and Southern divisions), from the parallel through Rhodes. 
Eie then divides each zone into smaller sections, which he calls spbragides, and likens each 
spbragis to a geometrical figure, so that it can be easily represented on a map. 41 Thus, here 
it is the parallel that plays the role of an axis and divides the oikoumene into two, just 
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The Greek term KXipa (pl. kAihoctoc) means ‘inclinationj referring to the inclination of the pole above 
the horizon, by which one can determine the latitu de of a place. 
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This imaginary line is the famous diaphmgma, a term that is frequently used in modern scholarly 
publications.There is, however, no evidence that Dicaearchus himself used this term. Agathemerus writes 
of a simple ‘right line’ (Agathem .Hypotyp. 1.5), while Strabo, reporting on the work of Eratosthenes, uses 
only ‘line.’ There are few mentions in antique texts of the term diaphragma in a geographical context. 
Dicaearchus estimates, for example, that the distance between the Peloponnese and the Pillars of Hercules 
measures 10 000 stadia (Str. Geogr. 2.4.2), which is the first evaluation of the longitudinal extent of this 
part of the Mediterranean Sea. 

Str. Geogr. 2.1.2. 

Str. Geogr. 1.4.1-2. The Borysthenes is the present-day Dnieper River. H. Berger and many modern 
scholars have tried to attribute the introduction of this main meridian to Dicaearchus, as it is visible 
on many reconstructions ofthe ‘Dicearchus map! See Harley and Woodward 1987 153. However, despite 
its plausibility, there is no evidence for this attribution. 

Str. Geogr. 1.4.1-2. 

Str. Geogr. 2.1.22. See Roller 2010 26. 
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as in Dicaearchus’ map, thereby providing a useful framework for organizing countries. 
The role of the meridian through Rhodes is less clear, though, and none of the surviving 
fragments of Eratosthenes’ Geograpby contains enough evidence to support the idea that 
the meridian was combined with the parallel in order to arrange the spbragides . 41 

Even in the much later geographical work of Pliny the Eider (23-79 CE), in which 
he describes twelve parallel circles, it is clear that a grid of meridians to locate places on 
the Earth’s surface has still not been developed. In his list, Pliny provides a description 
of the countries and cities situated under each parallel, from east to west, but he does 
not mention any meridians. 43 Consequently, the cities linked to one parallel are spatially 
disconnected from the ones of the other circles, so that it is impossible to determine if,for 
example, Syracuse (under the 3rd parallel) is to the west or to the east of Massilia (under 
the 6th). 

The experiences of navigators played a distinct role in this cartographic concept of 
places aligned on the same meridian. 44 One of the most valuable sources, according to 
Eratosthenes, was Timosthenes of Rhodes fl. 0270 BCE),a navigator and author of a work 
on harbours, 45 who developed a System of spatial orientation based on wind directions 
and completed the Aristotelian compass rose. 46 According to Strabo, Timosthenes also 
referred to some places lying in a north-south direction. 47 Therefore, we can reasonably 
assume that some of the north-south alignments of places used by Eratosthenes were 
inspired by the work of Timosthenes. The idea of a set of places aligned along a common 
meridian also prefigures Ptolemy’s systematization of meridians for his world map. It is, 
therefore, not surprising to see Timosthenes among the very few sources explicitly quoted 
by Ptolemy (090-0168 CE). 48 


3.3 A geographical Convention 

The Greek word commonly used - by Ptolemy among others - to designate the longitude 
of a place is tö pf|Koq, which originally referred to the lengtb of an object, that is, an 
object’s largest dimension compared with its smaller one. 49 Therefore, when the term 
pqKoq is used in a geographical text, its meaning relates to the field of geometry. 50 When 
commenting on the spbragides of Eratosthenes, Strabo points out that defining the length 
or breadth of countries that have a complicated geometrical form can be problematic: 

The fourth sphragis would be the one composed of Arabia Felix, the Arabian 
Gulf, all Egypt, and Ethiopia. Of this section, the length [pf|Koc;] will be the space 
bounded by two meridian lines, of which lines the one is drawn through the most 
Western point on the section and the other through the most eastern point. Its 
breadth [nAdxoq] will be the space between two parallel lines, of which the one is 
drawn through the most northern point, and the other through the most Southern 
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Although Strabo refers several times to the north-south division of the Eratosthenian oikoumene (Str. 
Geogr.z.1.1; 2.1.21; 2.1.31), he never alludes to a Western or an eastern part. Moreover,even if Eratosthenes 
had used meridian alignments of places to determine, for example, the edges of some of his spbragides (e.g. 
Str. Geogr. 2.1.39-40), no traces of any systematization of a meridian grid have survived. 

PI. Nat. Hist. 6.211-220. 

Ptol. Geogr. 1.4.2. Strabo gives a similar explanation for the Rhodes-Alexandria alignment (Str. Geogr. 


2.5.24). 

Str. Geogr. 2.1.40. 

Harley and Woodward 1987 153; Arnaud 2005 53-59. 

Such as Massilia (Marseille) and Metagonion (Ras el Ma) in modern-day Morocco (Str. Geogr. 17.3.6). 
Ptol. Geogr. 1.15.2; 4. 

Euclid Elem. 1 Defs. 2 & 5; Arist. Phys. 4.1 (209a). 

For example, Strabo gives the dimensions of the Iberian peninsula in the following way: “The length 
(ppKOc) of [Iberia] is about 6,000 stadia, its breadth (nMxoc;) 5,000 stadia.”(Str. Geogr. 2.5.27) 
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point; for in the case of irregulär figures whose length and breadth it is impossible 
to determine by sides, we must in this way determine their size. 51 

Incidentally, it is Strabo who introduces the idea of a longitudinal extent as opposed to 
a simple length. In the context of an oriented space (thanks to the Cardinal directions), 
the word pf|Koq designates not the largest dimension of a country but its extent from 
east to west, whatever the measurements of its dimensions. In order to use this term 
in that particular way, it is necessary to have an idea not only of the overall shape of a 
given country but also of its location on the Earth’s surface. It is reasonable to assume 
that Eratosthenes already formalized this fact in his own work - even if Strabo’s text is 
unclear on this point. Strabo places this cartographic convention, which was systematically 
decided upon and is clearly based on the Elellenistic picture of the oikoumene, into the 
Spotlight: 

And, in general, we must assume that length and breadth are not employed in the 
same sense of a whole as of a part. On the contrary, in case of a whole the greater 
distance is called length, and the lesser distance breadth, but, in case of a part, we call 
length any section of a part that is parallel to the length of the whole - no matter 
which of the two dimensions is the greater, and no matter if the distance taken in 
the breadth be greater than the distance taken in the length. 

Therefore, since the oikoumene Stretches lengthwise from east to west and breadth- 
wise from north to south, and since its length is drawn on a line parallel to the 
equator and its breadth on a meridian line, we must also, in case of the parts, take 
as lengths all the sections that are parallel to the length of the inhabited world, and 
as breadths all the sections that are parallel to its breadth. 52 

By the time of Ptolemy, the assimilation of the term prjKoq with the concept of the east- 
west direction has become well and truly established. 53 


3.4 From longitudinal intervals to longitudes 

With the development of a framework made up of parallels and meridians, the term 
pf|Koq acquires over time the modern meaning of the longitude of a place. A particularly 
decisive innovation occurs when a description of places along parallels and the distance 
data between these places are combined. While Dicaearchus provides distances measured 
between places that lie on his main parallel, 54 Eratosthenes, paradoxically, does not link 
the parallel through Rhodes to his own distances. 55 

Artemidorus fl. c. 100 BCE) remains the major source on this topic in antiquity, being 
quoted later by Agathemerus, Pliny the Eider (who gives some of his distances), Strabo and 
Marcian of Eleraclea (5th to 6th Century CE). Artemidorus’ line is not explicitly presented 

51 Str. Geogr. 2.1.32. Transl. H.L. Jones modified. 

52 Str. Geogr. 2.1.32. Transl. H.L. Jones modified. 

53 Ptol .Alm. 2.1; Ptol. Geogr. 1.6.3-4. 

54 For instance, 3,000 stadia from the Peloponnese to Sicily and 7,000 stadia to the Pillars of Hercules (Str. 
Geogr. 2.4.2). 

55 Eratosthenes’ parallel of Rhodes goes through the Pillars of Hercules, the Straits of Sicily, south of 
the Peloponnese, through Rhodes of course, the Gulf of Issus and the Tauros Mountains (Str. Geogr. 
2.1.1). However, Eratosthenes does not use this parallel to record distance data; rather, he gives some 
intermediate distances between the Indus River and the Caspian Gates, from there to the Euphrates 
River, to the Nile, to the Canopic mouth of the Nile, to Carthage and from there to the Pillars of Hercules 
(Str. Geogr. 1.4.5). This succession of places is not explicitly presented as a parallel circle - and this was 
certainly not Eratosthenes’ intention. In fact, Strabo reproaches him for using broken lines to measure 
the inhabited world, and thereby introducing significant inaccuracies (Str. Geogr. 2.1.37). 



646 


Gerd Graßhoff et al. 


by Pliny as a parallel circle, 56 but it does match the Hellenistic parallel of Rhodes: it goes 
through the Ganges, the Gulf of Issus, Cyprus, Rhodes, Astypalaia, Lilybaion (Marsala), 
Caralis (Cagliari), Gades (Cadiz) and the Sacred Cape (Cape St. Vincent in modern-day 
Portugal). The related distances - 8568 miles from the Ganges to the Gulf of Issus, then 
2103 miles to Caralis and 1250 miles to Gades - were, for the most part, used to measure 
the length of the whole oikoumene. 

Marinos of Tyre fl.. c.ioo CE) improves the concept of meridians and in his work 
provides some tables of hour-intervals, on the model of the klimata , which should be 
understood as longitudinal sectors into which places are classified. 57 Each zone, which 
Marinos numbers, covers a longitudinal interval of 15 0 , 58 allowing Marinos to locate 
approximately some places at a longitudinal interval, no matter which parallel circle they 
occupy. Tables of both klimata and hours-intervals are, indeed, kept separate in Marinos’ 
work, and it is clear that he did not use hours as a unit for the absolute longitude of places. 

Ptolemy, however, found Marinos’ tables unsatisfying, 59 and the former must be cred- 
ited for coming up with the idea of taking distances measured along a parallel to deter- 
mine the longitude of a particular place on Earth. For example, Ptolemy uses the measures 
established by Marinos of Tyre on the parallel through Rhodes and converts them into 
degrees, first, like his predecessors, in order to discuss the length of the oikoumene , 60 and 
then to get individual longitudes for each of the mentioned places. In Ptolemy’s work, the 
term pf|Koc; designates not only the length or the longitudinal extent of a country but also 
the absolute longitude of any place, as in our modern understanding. 61 In order to make 
this possible, Ptolemy has to fix a prime meridian. He draws the first meridian through 
the Fortunate Isles (entered in the catalogue of localities of his Geograpby), situated at the 
extreme Western point of the oikoumene , and gives it exactly the same function as today’s 
Greenwich Meridian: 

[By ‘locations’ I mean] the number of degrees (of such as the great circle is 360) 
in longitude [koctöc tö pf|Koq] along the equator between the meridian drawn 
through the place and the meridian that marks off the Western limit [of the 
oikoumene ], and the number of degrees in latitude [kcctöc tö nAdxoq] between the 
parallel drawn through the place and the equator [measured] along the merid¬ 
ian. 62 

This specific meaning of the term pf|Kocj, as well as the idea of a catalogue of localities with 
both longitudes and latitudes, is certainly inspired by Ptolemy’s astronomical work and 
his catalogue of stars. 63 The influence of astronomy is also clear from the geographical 
vocabulary he uses. When Ptolemy needs to give an absolute longitude, a particular place 
always lies under a meridian, and he takes the celestial sphere as the reference point of the 
location: 64 
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PI .Nat. Hist.. 2.242-243. 

Ptol. Geogr. 1.15.5. 

Ptol. Geogr. 1.14.9. 

Ptol. Geogr. 1.18.4-6. 

Ptol. Geogr. 1.12.11. 

Ptolemy was, of course, aware of the polysemy of yfjKOC in the field of mathematical cartography. When 
he describes the shape of Ireland {Geogr. 1.11.8), he needs, e.g., to specify “its length [prjKoq] from east to 
west ” because the largest dimension of this island (its geometrical length) is in its north-south direction. 
Ptol. Geogr. 1.19.2. Transl. J.L. Berggren and A. Jones modified. 

Ptol.A/OT.7.5-8.i.See Graßhoff 1990 6-16. 

Ptol. Geogr. 1.1.8: “so that it will De possible to specify under [unö] which parallels of the celestial sphere 
[xfjc oupcuhou cr(|)aipaq] each of the localities in this known part lies.” Transl. J.L. Berggren and A. Jones 
modified. 
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Hipparchus has transmitted to us.. .lists of the localities that are situated under the 
same parallel [imö xouc; ocüxouq napaAAf)Aouc;]; and a few of those who came after 
him have transmitted some of the localities that are oppositely situated .. .meaning 
those that are under a single meridian [und xoup aüxouq pscrripßpmoucj]. 65 

However, in two cases meridians and parallels are taken to be the projection of celestial 
lines on the Earth’s surface. On the one hand, when Ptolemy and, with some exceptions, 
Strabo measure a location’s longitudinal distance, it is always on to a parallel circle: 

One should follow the number of stades from place to place, set down by Marinos, 

...as measured onto the parallel [eni xou napocAAf]Aou] through Rhodes. 66 

It would be adequate ...to divide the parallel through Rhodes, on which [etp' 
oü] most of the investigations of the longitudinal distances have been made, in 
proportion to the meridian, as Marinos does. 67 

On the other hand, when a parallel is used to list places from east to west, it always goes 
through the cities and countries. Strabo writes: 

The Sacred Cape .. .lies approximately on the line that passes through Gades [610c 
raöpsipom], the Pillars, the Strait of Sicily and Rhodes. 68 

And Ptolemy: 

In the description of the parallels, Marinos puts the parallel through Byzantium 
[6id Bu^avxtou] through Satala [610c ZocxocAom] and not through Trapezous [ 6 id 
Tpocne^oüvxoq ]. 69 

Theon of Alexandria later continues this practice of alternating between the prepositions 
‘under’ (imö) and ‘on to’ ( 8 ni),dependingon the context . 70 To sum up, Ptolemy establishes 
in the Geography a geographical and cartographic tradition to express the longitudes of 
places. In order to make it possible for him to find the absolute locations of places any- 
where on the Earth’s surface, Ptolemy perfects the Hellenistic concept of parallels and 
meridians by giving the word pf|Koq a new meaning as well as creating a set of descriptive 
conventions. 


4 The development of methods in Greek geography 

Many descriptions of the spatial relationships between distant locations within different 
conceptual frameworks can be found in ancient Greek texts. Elowever, there exists no 
detailed information about the methods that were used to determine these relationships. 
What we do have, though, are some argumentative passages which contain deductions 
of such values as well as data sets that are the result of ancient geographical practices. In 
addition, there exist a number of brief Statements about the general principles that are 
said to have been used within the process of determining these values. 

Particularly with regard to the argumentative textual passages, the only sources that 
can be fruitfully analysed are the Geögraphikd of Strabo (064/63 BCE-021 CE), in which 
the author summarizes and discusses some of the arguments of Eratosthenes (0276-0194 


65 Ptol. Geogr. 1.4.2. Transl. J.L. Berggren and A. Jones modified. 

66 Ptol. Geogr. 1.11.2. Transl. J.L. Berggren and A. Jones modified. 

67 Ptol. Geogr. 1.21.2. Transl. J.L. Berggren and A. Jones modified. 

68 Str. Geogr. 2.5.14. Transl. H.L. Jones. 

69 Ptol. Geogr. 1.15.9. Transl. J.L. Berggren and A. Jones. 

70 Theon of Al ex. Great Commentary on Ptolemy’s Handy Tables 1.1. 
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BCE) and Hipparchus (c. 190-post 126 BCE), 71 and the Geograpby 72 of Ptolemy (090-c. 168 
CE). There is also a dearth of sources about the methods that concurred with certain 
conceptual developments, of which we are aware through what is known about the geo- 
graphical workof Artemidorus fl. c.ioo BCE) and Marinos of Tyre fl. c. 100 CE). 


4.1 Path distances, the Earth’s circumference and longitudinal 
relationships 

Questions pertaining to longitudinal relationships are an intrinsic part of Eratosthenes’ 
approach to geography in which he describes the oikoumene by means of sections and 
spbragides, particularly when determining their metrical properties and orientations. For 
example, Strabo’s description of Eratosthenes’ third section of the oikoumene Starts by 
specifying its eastern, northern, Western and Southern sides. Strabo construes some of 
these sides in terms of natural linear features, such as the Euphrates River, which is used as 
its Western side, but, as in the case of the Southern side, they do not necessarily correspond 
to any natural outline of the landscape: 

[T]he Persian Gulf breaks into the Southern side, as Eratosthenes himself says, 
and therefore he has been forced to take the line beginning at Babylon as though 
it were a straight line running through Susa and Persepolis to the frontiers of 
Carmania and Persis, on which he was able to find a measured highway, which 
was slightly more than nine thousand stadia long, all told. This side Eratosthenes 
calls ‘southern,’ but he does not call it parallel to the northern side. 73 

All in all, the remaining fragments show that, at least in the words of Strabo, Eratosthenes’ 
System of describing the world is much more abstract than a figurative description of the 
shapes of parts of countries. In addition, even though terms such as the ‘southern side’ or 
‘northern side’ (which could be read to mean sides that are parallel to each other and that 
run from east to west) are employed and countries are described using geometrical forms, 
Strabo States on more than one occasion that they should be taken to be solely general 
descriptions. So, if in this context some distances are defined in the east-west direction, 
these orientations are more or less the result of chance. 

If Strabo is right about how he says Eratosthenes arrived at the dimensions of these 
geometrical figures, the text shows at least one way of determining them: in the case of 
the third section, they come from taking measurements of the distances along the lines 
that were used as the sides of this figure. Furthermore, the discussion of the Western side 
(which is determined by the Euphrates), in particular, suggests that no additional methods 
were used to cancel out the elongations that arose from using the lengths of non-straight 
pathways rather than the direct distances between places. Owing to the lack of sources, it 
is impossible to establish whether the same applies to Eratosthenes’ determination of the 
longitudinal extent of the whole oikoumene. 

In sum, this means that distances that run in an east-west direction neither describe 
the longitudinal distance between two places nor the longitudinal extent of an area, and 
nothing is known about how Eratosthenes determined such values, if he ever did so. 
Additionally, his representation of the world using the concept of spbragides, as presented 
by Strabo, has much in common with the description of the provinces found in the so- 
called cadastre of Ur-Nammu. 74 

71 Especially Str. Geogr. 2.1. 

72 Especially Ptol. Geogr. 1. 

73 Str. Geogr. 2.1.23. Transl. H.L. Jones. 

74 See above, 2.2 Geographical texts from the Third Dynasty of Ur. 
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Fig. 2 | Illustration of the 
methods attributed to 
Eratosthenes to determine the 
Earth’s circumference. 


However, according to several ancient Greek and Roman authors, Erastosthenes used the 
knowledge he had about equal longitudinal positions of places far distant from the main 
parallel to determine the circumference of the Earth using a procedure that is attributed 
to him. Although there are almost as many different versions of what Eratosthenes did 
as there are reports about it, 75 and despite the different intentions of those descriptions, 
all share a common principle: owing to the sphericity of the Earth and its position at 
the centre of the universe, the ratio of an arc on the celestial sphere to a full great circle 
equals the ratio of the direct distance between two places A and B lying on the surface of 
the Earth beneath the two end points A 1 and B' of the aforementioned arc to the whole 
circumference of the Earth (Fig. [2]). Even though the method, as described by Ptolemy 
more than 300 years later in his Geography , 76 works for direct distances in any direction, the 
sources agree that Eratosthenes evaluated a Situation in which he is said to have believed 
that a pair of localities (Alexandria and Syene, according to Cleomedes, and Syene and 
Meroe, according to Martianus Capella) lay along the same meridian. In the case of this 
special spatial relationship between the localities, one has to know the length ofa portion 
of a celestian meridian circle. Unlike the case of arcs oriented in arbitrary directions in 
the sky, the length of this arc can be derived either from solely knowing the geographical 
latitudes of the two places or from other, equivalent information. The sources name a 
large number of astronomical phenomena, methods and instruments that can be useful 
in this respect - even though it is by no means clear what Eratosthenes in actual fact did. 
In contrast to the descriptions of methods for determining latitudinal differences, there 
is not a single indication in any of the reports - even in the more didactic of the ancient 
texts - that explains how Eratosthenes determined which places were located on the same 
meridian. 

It is not evident to what extent the views of Hipparchus differ from Eratosthenes with 
regard to concepts and terminology. At the very least, Elipparchus’ treatise, Against tbe 


75 Extensive descriptions of his method can be found in Cleomedes On the Circular Motions of the Celestial 
Bodies 1.7. Other sources are: Vitruvius De Architectura 1.6.9; Pliny Nat. Hist. 2.247; Censorinus De Die 
Natali 13.2; and Martianus Capella 6.596-598. 

76 Ptol. Geogr. 1.3. 
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Geography of Eratostbenes, as handed down through Strabo, reveals a completely different 
way of thinking about spatial relationships and the dimensions of the world. 

According to Strabo, Hipparchus, within his critique of Eratosthenes’ description of 
the world, derived some distances from the Information handed down by Eratosthenes. 
For example, he argues: 

[SJince the northern side of the Third Section is about ten thousand stadia, and 
since the line parallel thereto, straight from Babylon to the eastern side, was reck- 
oned by Eratosthenes at slightly more than nine thousand stadia, it is clear that 
Babylon is not much more than a thousand stadia farther east than the passage at 
Thapsacus. 77 

Such derived data provided the basis for further calculations: 

[I]f we conceive a straight line drawn from Thapsacus towards the south and a line 
perpendicular to it from Babylon, we will have a right-angled triangle, composed 
of the side that extends from Thapsacus to Babylon, of the perpendicular drawn 
from Babylon to the meridian line through Thapsacus, and of the meridian itself 
through Thapsacus. Of this triangle he makes the line from Thapsacus to Babylon 
the hypotenuse, which he says is four thousand eight hundred stadia; and the per¬ 
pendicular from Babylon to the meridian line through Thapsacus, slightly more 
than a thousand stadia - the amount by which the line to Thapsacus exceeded the 
line up to Babylon; and then from these sums he figures the other of the two lines 
which form the right angle to be many times longer than the said perpendicular. 78 

On the basis of these considerations, Elipparchus deduced the latitudinal difference be- 
tween Babylon and Thapsacus. 

On the whole, Elipparchus used geometrical calculations, based on some given data, 
to deduce the properties of the spatial relationship between places. Elowever, it is not 
clear from the extant parts of his text whether he made any adjustments to allow for the 
sphericity of the Earth. By introducing purely abstract geometrical figures, whose sides 
lie in an east-west or a north-south direction, Elipparchus, in the surviving fragments of 
his work, for the very first time systematically considered the longitudinal and latitudinal 
aspects of the position of a locality separately and gave a quantitative description of the 
positions of places relative to abstract lines, that is, lines that do not correspond to naturally 
occurring linear features such as rivers, shorelines and mountains. 

However, all these calculations and considerations make up Elipparchus’ criticism of 
Eratosthenes’ description of the world. According to Strabo, Elipparchus’ main argument 
consisted of drawing conclusions from Eratosthenes’ data and showing that this leads to 
contradictions. Whereas it is clear that Elipparchus believed that this was an appropriate 
way of justifying his criticisms, there is no indication that such calculations were really 
meant to determine the spatial relationships of places on the Earth’s surface. This, too, 
is attested by Strabo, who rebuked Elipparchus several times for failing to provide any 
corrections to his criticisms of Erastosthenes’work. 79 

Ptolemy’s criticism of how Marinos of Tyre determined the longitudinal extent of the 
world should be read in a similar way: Ptolemy estimated the longitudinal differences 
between pairs of places along the coastline of India by calculating the east-west aspect of 
the distances of sea journeys in a multi-step procedure that included reducing distances 
to account for elongations arising from the shapes of coastlines and from non-straight 

77 Str. Geogr. 2.1.27. Transl. H.L Jones. 

78 Str. Geogr. 2.1.29. Transl. H.L. Jones. 

79 For example, Str. Geogr. 2.1.38; 40; 41. 
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sea journeys, thereby arriving at direct distances. When carrying out the calculation, he 
also considered the effects of the Earth’s spherical shape, until he finally devised a way 
of representing the result by incorporating the distances between the meridian lines of 
the localities into a great circle. 80 However, even though Ptolemy set out the calculation 
with explanations of all its intermediate Steps very clearly, this is not the method he used 
to derive his own longitudinal positions in his Geography. As he himself explained, such 
calculations only served to justify his criticism of Marinos’value of the longitudinal extent 
of the oikoumene. 



Fig. 3 | Reconstruction of the method used by Ptolemy for determining the positions of places on the west 
coast of Asia Minor in his Geography. 


80 Ptol. Geogr. 1.13. 
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What Ptolemy did in fact do to obtain the positions of places was make a geometrical 
construction on a plane map (Fig. [3J). For example, on the Western coast of Asia Minor, the 
positions of three locations that served as the starting points for finding the locations of 
other places were constructed successively, beginning at the island of Rhodes. The position 
of the next location, the island of Chios, was derived from its latitude and its distance 
from Rhodes. Whereas the latitudinal aspect of its position was given by the parallel of 
the place, which corresponds to a circle on the map, the location itself was determined 
by drawing a circle around Rhodes with the given distance between the two islands as 
the radius. This circle took the place of the actual, slightly egg-shaped curve on which 
localities with that distance from Rhodes lie on a map with Ptolemy’s map projection. 
Flowever, if errors are made in the latitude or in the direct distances, as in the case of the 
position of Byzantium, this method can lead to the introduction of large inaccuracies in 
the longitudinal relationships. 81 

As we have seen, the methods referred to in the argumentation for and against single 
Statements on spatial relationships and found as explanations of the ancient transmitted 
geographical data made extensive use of distances, which were given in stadia (‘stades’), of 
latitudinal data and of the size of the Earth’s circumference. Methods that are known from 
astronomy also become part of the geographical toolbox, particularly where the two latter 
types of data are concerned. This emergence of astronomical methods in geography can 
be traced back to the time of Eratosthenes or earlier. The size of the Earth is crucial when 
determining the relative positions of localities or countries in the procedures identified 
above. Differing values for the circumference of the Earth, as found in the texts of ancient 
geographers, not only mean that a distance measured between two places corresponds to 
different portions of a great circle of the Earth; owing to the spherical shape of the Earth, 
variations in the resulting figures are generated from the combinations of distances and 
directions on that sphere, too. As in the case of Ptolemy’s construction of the Coordinates 
of the Geography, this would also affect the shapes of coastlines, countries and the relative 
positions of localities. So, the varying values for the Earth’s circumference that were held 
by the ancient Greek geographers is a problematic factor of these methods, and recognised 
as such by the ancient scholars. 82 


4.2 Determining longitudinal distances without the aid of surveys 

All the methods for determining the longitudinal relationships mentioned in the sources 
that explicate general principles are related to the field of astronomy. In the three extant 
cases detailed below, knowledge about longitudinal relationships was derived solely from 
observing eclipses: 

1. According to Strabo, Flipparchus - in his treatise Against the Geography of Eratosthenes 
- explains that a knowledge of astronomy is essential for dealing appropriately with 
geographical topics. One of his reasons is that “we cannot decide accurately whether 
places are situated to a greater or less degree towards the east or west except by 
comparison of [the times of] eclipses of the sun and moon’! 83 

2. In his Almagest, Ptolemy explains why the known parts of the world cover a quarter 
of the Earth, stating that this area is bounded by the equator in the south and a great 
circle through the poles: 


81 

82 

83 


Rinner 


2013 


esp. 201-231. 


For example, see Ptol. Geogr. 1.2-4. 
Str. Geogr. 1.1.12. Transl. D.R. Dicks. 
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In the case of longitude (that is, in the east-west direction) the main proof is 
that observations of the same eclipse (especially a lunar eclipse) by those at 
the extreme Western and extreme eastern regions of our part of the inhabited 
world (which occur at the same [absolute] time), never are earlier or later by 
more than twelve equinoctial hours [in local time]; and the quarter [of the 
Earth] contains a twelve-hour interval in longitude, since it is bounded by 
one of the two halves of the equator. 84 

Besides the reasoning, the whole Statement about the size and position of the oik- 
oumene can be traced back to Hipparchus. 

3. In his Geography, Ptolemy informs his readers about the general quality of the avail- 
able geographical data, which was based on astronomical observations: 

Most intervals, however, and especially those to the east or west, have been re- 
ported in a cruder manner, not because those who undertook the researches 
were careless, but perhaps because it was not yet understood how useful the 
more mathematical mode of investigation is, and because no one bothered 
to record more lunar eclipses that were observed simultaneously at different 
localities (such as the one that was seen at Arbela at the fifth hour and at 
Carthage at the second hour), from which it would have been clear how 
many equinoctial time units separated the localities to the east or west. 85 

Eclipses play a central role in all three of the above sources. Explanations of lunar and solar 
eclipses as the effects of two special constellations of the Sun, Moon and Earth appear 
in extant Greek texts that can be traced back to long before Ptolemy and Elipparchus. 
Solar eclipses occur when the Sun, Moon and Earth are aligned, with the Moon lying 
between the Sun and and the Earth (we say that the Moon is in conjunction with the 
Sun). In lunar eclipses, the three celestial bodies are again aligned, this time with the 
Earth situated between the Sun and the Moon (we say that the Moon is in Opposition to 
the Sun). Geometrical representations of this model can also be found in ancient Greek 
sources: for example, in On tbe sizes anddistances of tbe snn and moon 86 from the third Century 
BCE, Aristarchus uses the geometry of both phenomena to determine the dimensions of 
the celestial bodies (Fig. Q . 



Fig. 4 | Diagram based on the geometrical explanation of lunar eclipses as used in Aristarchus’ On tbe sizes 
and distances of the sun and moon , proposition 15. 
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The general principle of Ptolemy’s method of determining the longitudinal difference 
between two places as described in the Geography can be explained as follows: if it is 
possible to observe a lunar eclipse from two different places, the same event - the shadow 
of the Earth falling on the Moon - will be visible simultaneously from both places. 
This means that the lunar eclipse is an indicator of one and the same moment for all 
localities on the moon-facing side of the Earth. Through observing the local time, 87 as in 
the example of Arbela and Carthage, at a defined moment of an eclipse, it is possible to 
calculate the time differences in equinoctial hours between two places, which is equivalent 
to a longitudinal difference. 

Besides all their similarities, there are some fundamental differences between the three 
texts on determining longitudinal relationships: 

- Whereas texts [ 7 ] and [3] refer at least to the existence of methods to dermine the 
spatial relationships between places, text [2] contains a Statement about lunar and 
solar eclipses and its consequences for determining the longitudinal extent of the 
world. 

- The results of these methods differ: in the method described in [3J one reaches an 
absolute value of the difference in equinoctial hours between two places, while [ 7 ] 
leads to a Statement about which place lies more westerly or easterly, and it is not 
clear if the result includes a quantitative value of the difference. 

- Ptolemy emphasizes that both the procedure in text [3] and the Statement about the 
longitudinal extent of the oikoumene in text [2] are based on comparisons of obser- 
vations of the same eclipses. Strabo provides no such information for Elipparchus’ 
procedure in text [ 7 ] Furthermore, it is not made at all clear what exactly should be 
observed, particularly in texts [ 7 ] and [2] the Statement on the time difference also does 
not imply that one has to record the local times of eclipses. 

- The procedure in text [3] is restricted to the usage of lunar eclipses, whereas in text [ 7 ] 
Strabo explicitly mentions solar eclipses. The addition of “especially a lunar eclipse” 
in text [2] also implies that there was at least one other type of eclipse that could be 
used. 

Although texts 1 and 2 are unclear and differ from Ptolemy’s Statement in the Geography, 
they may still - at least with regard to lunar eclipses - relate to the same principle. 

Even though the geometrical model of lunar eclipses is probably in some way part 
of the reasoning of his method, Ptolemy does not propose a geometrical procedure in 
the Geography: his text clearly suggests that one should carry out a calculation. Elowever, 
what is more important than considering a specific geometrical Situation is the fact that 
a lunar eclipse is simultaneously visible from different places on the Earth. This, too, had 
been known from at least the ist Century BCE, when Geminus wrote in his Introduction 
to the Phenomena: 

The eclipses of the Moon are, however, equal for all [observers]. For the coverings 
that occur in the eclipses of the Sun are different on account of the locations [of 
the observers], for which reason the magnitudes of the eclipses are different. But 
the Moon’s falling into the shadow is equal for all during the same eclipse. 88 


87 The passage does not make clear exactly what should be observed or what kind of data needed to be 
documented; the recording of local times fits Ptolemy’s specific example, but there are equivalent data 
that could have been recorded, such as the culminations of Stars (see section 6). 

Gern .Pbaen. 11.5. Transl.J. Evans and J.L. Berggren. 
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Geminus contrasts this property of lunar eclipses with the characteristics of solar eclipses. 
He describes the spatial relationship of the celestial bodies and the variations in the phe- 
nomena, which he explains is a result of the different perspectives of the Sun and the 
Moon for observers at different locations: 

The eclipses of the Sun occur because of covering by the Moon. Since the Sun 
moves higher, and the Moon lower, when the Sun and the Moon are at the same 
degree, the Moon, having run in under the Sun, blocks the rays leading from the 
Sun toward us. Therefore, one must not speak of them as eclipses in the proper 
sense, but rather as coverings. For not one part of the Sun will ever be eclipsed 
[i.e., ‘fail’]: it [simply] becomes invisible to us through the covering of the Moon. 

For this reason the eclipses are not equal for all [observers]; rather, there are great 
variations in the magnitudes of the eclipses, in accordance with the differences 
of the klimata. For at the same time the whole Sun is eclipsed for some, half [is 
eclipsed] for others, less than half for others, while for still others no part of the Sun 
is observed to have been eclipsed at all. For those dwelling vertically beneath the 
covering, the whole Sun is invisible; for those dwelling partly outside the covering, 
a certain part of the Sun is seen to have been eclipsed; and for those dwelling 
wholly outside the covering not one part of the Sun is observed to have been 
eclipsed. 89 

Since Ptolemy’s description of eclipses in his Altnagest is very similar, we can be confident 
that he was familiär with these characteristics. 

As a consequence, solar eclipses cannot be used as indicators of exactly the same 
moment for different places on the Earth. So, replacing observations of lunar eclipses with 
observations of solar eclipses in the method that is explained in the Geograpby will not lead 
to the correct results. Provided that it was the simultaneous occurrence of lunar eclipses 
that led to Ptolemy’s method, we have to assume that he was aware of this consequence. 
This tallies with the text: his method explicitly uses lunar eclipses. 

It is not easy to explain why Strabo, citing Hipparchus in text[ij and Ptolemy in text[I] 
both refer to solar eclipses. Of course, they may have just made a mistake — Hipparchus, 
or Strabo, might simply have been wrong about solar eclipses, and perhaps Ptolemy’s 
addition of “especially a lunar eclipse” in the Almagest was a gentle way of pointing out 
Hipparchus’ error. It is also possible that the errors occurred later during the process of 
transmission of the various texts. However, it is striking that the reference to solar eclipses 
as a useful data source coincides with the determinations of more general Statements 
about the east-west relationship between two places and not with the determinations 
of their absolute distance. But whether Ptolemy and Hipparchus had considered any 
particular method of doing so using solar eclipses is simply not known. 


4.3 Problem solved? 

Hipparchus and Ptolemy agreed that the best way of determining longitudinal differ¬ 
ences, both absolutely and in comparison with other methods, was to evaluate observa¬ 
tions of eclipses, a method they described as being exact (öcKpißijc ;) 90 and based on unques- 
tionable (ähicrraKToq ) 91 sources. According to Strabo, Hipparchus even demonstrated 
that it was not possible to determine these values using any other procedures. 92 Ptolemy 


89 Gern .Pbaen. 5.1-5. Transl.J. Evans and J.L. Berggren. 

90 Str. Geogr. 1.1.12. 

91 Ptol. Geogr. 1.4.2. 

92 Str. Geogr. 1.1.12. 
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clearly favoured this method, as it was based solely on the observadons of astronomical 
phenomena and thus did not depend on measurements carried out on the Earth’s surface 
and on its circumference, which he saw as problematic. 93 

When it comes to summing up the development of ancient Greek methods to de- 
termine the longitudinal relationships of places on a spherical Earth - together with 
all the concessions that have to be made owing to the lack of sources and their state of 
transmission - one sees, first of all, the emergence of different ways of evaluating measured 
distances, which developed closely alongside the changes in concepts and terminology, 
albeit not in exactly the same way. In addition, and by Elipparchus at the latest, a second 
approach to this issue - that of evaluating eclipses - had become evident in the sources. 
According to the self-attestations in the extant sources, the problem of how to determine 
longitudinal differences, particularly using the evaluation of eclipses, was considered to 
be solved, at least in theory. 

Elowever, a thorough evaluation of the coordinate values of the Geograpby has shown 
that, conversely, the main methods used to determine these values in truth evaluated 
data pertaining to the dimensions of the Earth. 94 Moreover, there is no evidence that the 
eclipse-based method was ever used to generate coordinate values. This tallies with what 
Ptolemy told his readers in the Geography that “if the people who visited the individual 
countries had happened to make use of some such observadons, it would have been pos- 
sible to make the map of the oikoumene with absolutely no error” 95 So, if we believe what 
Ptolemy told us in the Geograpby , we find a story of a method that should, in principle, 
have succeeded but in fact failed because of the lack of suitable observational data. 

Contrary to this, one could take Ptolemy’s reference to the evaluation of eclipses 
in the Alinagest as the starting point of a completely different story: that an analysis of 
the observed eclipses was the only way to justify the reported longitudinal extent of the 
known part of the world. 96 If one takes this to be true, then there would have been 
enough observational data to carry out the calculations: there should have been either 
a pair of observadons of the same lunar eclipse from the Western and eastern ends of the 
oikoumene 97 or observations of more than one eclipse from a sequence of pairs of places. 
This Stands in stark contrast to what Ptolemy related in his Geograpby. 

In order to add further evidence to the success story, as it has been described above, 
one could also refer to a procedure that is mentioned in Dioptra, an earlier first-century 
work of Heron of Alexandria. 98 In this text, Heron presents a geometrical construction 
procedure for determining the portion of a great arc that lies between two places, starting 
with their latitudes and an observation of the local times of the same lunar eclipse from 
both localities." As concerns the longitudinal aspect, the underlying principle is the same 
as the general principle for determining the longitudinal difference, and so through this 
he extends an already known procedure to a more general case. By relating the portion 
of the great arc to the Earth’s circumference, the direct distance between the two places is 
only determined in the last Step of the procedure. Thus, by using the advantages of astro¬ 
nomical and mathematical methods within a geographical approach, Eleron’s procedure 
can be seen to be in line with Ptolemy’s assessment of which methods should be used in 
geography. 
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Nevertheless, a lack of suitable observational data may also be present in Heron’s ex- 
plication of his extended procedure: the observational data of the same lunar eclipse seen 
from Alexandria and Rome that was used as the example in the construction procedure 
suggests that it was, at least in part, fabricated. 100 

All in all, the extant self-attestations of the ancient scholars on the usage and usability 
of eclipses to determine the longitudinal relationships between two places as they are 
preserved in the context of geography have led us to a totally inconsistent picture of the 
way they worked. Thus, we still have some way to go before we are able to understand 
fully the connection of observational data of eclipses, particularly of lunar eclipses and 
longitude in Greek scientific texts. 


5 On the feasibility of using eclipses for measuring 
geographical longitude 

5.1 Lunar theory and observations 

Ptolemy developed his lunar theory in the fourth book of the Almagest, his aim being to 
improve on all the astronomical knowledge that had so far been acquired. Knowledge 
about the motion of the Moon was the most complex challenge facing astronomers of 
antiquity, for without it calendars, lunar phases and eclipses could not be calculated. 
Despite the fact that it was known that the Moon’s position changes from one to the 
next Full Moon and that the mean length of the synodic month is 29.530594 days, ancient 
scholars were still unable to calculate accurately enough even the beginning of the month 
as a pattem of 29 or 30 days using these precise mean motions. The Babylonians, who 
discovered the periods of lunar motion, solved this challenge by introducing, around 400 
BCE, a set of remarkably accurate mathematical procedures to determine these periods. 101 
Greek astronomers could not possibly compete with the accuracy of Babylonian mod- 
els by developing independent theories; they could only build on the achievements of 
their predecessors. Flowever, to do so, Greek scholars needed to be able to refer to the 
Babylonian observational records, which only became possible shortly before the time 
of Flipparchus (c. 190-post 126 BCE), although Babylonian data on the principal lunar 
period relations were certainly known in Greece when Euclid was active fl. c .300 BCE), 
and possibly slightly earlier. 

References in the Almagest, particularly in Books 3 and 4, reveal that, around 130 BCE, 
Flipparchus had access to the complete observational records of the Babylonians and was 
aware of their work on the primary lunar period relations. With this information he 
was able to transform the highly precise numerical periods of the Babylonians, together 
with their huge empirical basis, into geometrical models of celestial motion, from which 
he successfully constructed a solar theory. Hipparchus also drafted a first model for a 
lunar theory, although he failed to transfer the method to planetary models. Flipparchus 
himself acknowledged that he was unable to fully develop his lunar theory; 102 he reported 
that there were discrepancies between his models and the Babylonian observations, and 
concluded that they were incomplete. 

It was then left to Ptolemy (C.90-C.168 CE), as he wrote in the introductory passages of 
Book 4 of the Almagest, to take over, three centuries later, from where Flipparchus had left 
off. The titles of Flipparchus’ major works, like the majority of his theoretical writings, are 
mostly only known from references in the Almagest, and it is clear that Ptolemy’s main and 
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extensive source of data and theories for this work of his came from Hipparchus. Where 
possible, Ptolemy adopted Hipparchus’ results, 103 simply copying, for example, the solar 
theory of his esteemed predecessor. However, he did make significant modifications to 
Hipparchus’ lunar models. 

To construct his epicyclic models for lunar theory, Hipparchus took over the numer- 
ical parameters of the motions from the Babylonians, checking their initial parameters 
against their observational records. Ptolemy also utilized the Babylonian periodicities of 
the mean lunar phenomena and used them, unchanged, in his basic geometrical mod¬ 
els. 104 These periodicities are cited at the beginning of Book 4 of the Almagest. Then, 
however, Ptolemy adopted a twofold strategy to solve the remaining discrepancies with 
the observational records: he reworked Hipparchus’ evaluations of Babylonian data and 
introduced additional refinements to the models and the parameters. To do so, Ptolemy 
must have analysed the Babylonian observations as well as later Greek data, most impor- 
tantly those collected at Alexandria. 

Hence, Ptolemy’s methodology involved an iterative process of model development 
by which he tried to identify, Step by Step, the critical discrepancies that existed between 
preceding theories and a number of selected historical observations, in order to improve 
on the theories. The discrepancies did not falsify the earlier theories. What is clear is that 
Ptolemy did not introduce a lunar theory based on his own, independently acquired 
empirical evidence. Rather, he extended the Babylonian theory of periodicities, which 
had been transferred by Hipparchus, and introduced necessary corrections to the second 
anomaly of the Moon’s motion. In order to carry out these corrections, Ptolemy must have 
had access to the entire set of available empirical records. 

It has often been observed that Ptolemy could not have carried out the corrections to 
his lunar theory on the basis of his own observations. Ptolemy knew only too well that 
he could not use just any observations of the Moon’s position to prove his theory. For the 
discrepancies to be explained clearly by the corrections, the geometrical positions of the 
Moon relative to the Earth and the Sun needed to be set in a particular way. And only 
lunar eclipses were appropriate to such a procedure, as Ptolemy States explicitly in the 
Almagest-. 

Rather, to establish our general notions [on this topic],we should rely especially on 
those demonstrations which depend on observations which not only cover a long 
period, but are actually made at lunar eclipses. For these are the only observations 
which allow one to determine the lunar position precisely: all others, whether they 
are taken from passages [of the moon] near fixed stars, or from [sightings with] 
instruments, or from solar eclipses, can contain a considerable error due to lunar 
parallax. [...] 

This is the reason why in the case of solar eclipses, which are caused by the moon 
passing below and blocking [the sun] (for when the moon falls into the cone from 
the observer’s eye to the sun it produces the obscuration which lasts until it has 
passed out [of the cone] again), the same eclipse does not appear identical, either 
in size or in duration, in all places. 105 

Characteristically, the other observation data cited by Ptolemy are exactly of the kind that 
can be found in Babylonian astronomical data. Thus, Ptolemy did not even use those ob- 
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servations that could be made by the observation tools described in the Almagest. Ptolemy 
used only what he believed were the most reliable and accurate data: the observational 
reports so carefully compiled by the Babylonians. 

So, for the above reasons, we declare that we must not use, for this purpose, ob- 
servations of the moon into which the observer’s position enters, but only lunar 
eclipse observations, since [only] in these does the observer’s position have no 
effect on the determination of the moon’s position. 106 


5.2 Hipparchus and the Babylonians 

In order to make a thorough comparison between the observational data and the geo- 
metrical models, Hipparchus had tried to reduce the former. However, as Ptolemy later 
reported, Hipparchus had been unable to carry out this correction, and, therefore, Ptolemy 
had no Option but to recalculate the eclipses that Hipparchus had selected and correct 
them where necessary: 

However, Hipparchus already proved, by calculations from observations made by 
the Chaldaens and in his time, that the above relationships were not accurate. 

That is why, as we can see, Hipparchus too used his customary extreme care in the 
selection of the intervals adduced for his investigation of this question: he used 
[two intervals], in one of which the moon started from its greatest speed and did 
not end at its least speed, and in the other of which it started from its least speed 
and did not end at its greatest speed. 107 

We shall now demonstrate the lunar anomaly in question, by means of the epicyclic 
hypothesis, for the reason mentioned. [For this purpose] we shall use first, among 
the most ancient eclipses available to us, three [which we have selected] as being 
recorded in an unambiguous fashion, and, secondly, [we shall repeat the proce- 
dure] using, among Contemporary eclipses, three which we ourselves have ob- 
served very accurately. 108 

Ptolemy went on to give an account of the oldest observed lunar eclipse of antiquity, 
which is reproduced below (dates in square brackets are Toomer’s additions), and then 
followed it with an analysis of the observation. 

First, the three ancient eclipses which are selected from those observed in Babylon. 

The first is recorded as occurring in the first year of Mardokempad,Thoth [I] 29/30 
in the Egyptian calendar [-720 Mar. 19/20]. The eclipse began, it says, well over an 
hour after moonrise, and was total. 109 

Ptolemy does not quote the source verbatim: some information was converted to the 
Egyptian calendar, and the time unit of ‘an hour’ does not correspond to the unit used 
to record Babylonian eclipse reports. 110 The unit of time used by the Babylonians was the 
‘US’ or ‘time degree] 360 degrees of which make up a full rotation of the night sky, with 
1 US thus corresponding to four equinoctial minutes. It is generally assumed that water 
clocks were used to take these measurements. In the early reports of this eclipse, the numer- 
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ical resolution of the time is 5 US or 20 equinoctial minutes, which is problematic when 
one considers that the Babylonians had a sophisticated way of recording time intervals (for 
instance, a set of six time intervals between the rising and setting of the Sun and Moon). 
I have another difficulty with Ptolemy’s reporting of this early observational record of an 
eclipse. Recalculations of the data show that the eclipse did not begin until over an hour 
after moonrise, as reported by Ptolemy, whereas Babylonian astronomers typically recorded 
the time that had passed after sunset, as just mentioned. 111 

Then, in three critical Steps, Ptolemy converted the reported local time at Babylon 
to Standard time at Alexandria, which henceforth became the reference time on which 
Ptolemy based all his astronomical theories: 

Now since the sun was near the end of Pisces, and [therefore] the night was about 
12 equinoctial hours long, the beginning of the eclipse occurred, clearly, 4 1/2 
equinoctial hours before midnight, and mid-eclipse (since it was total) 2 1/2 hours 
before midnight. 

Now we take as the Standard meridian for all time determinations the meridian 
through Alexandria, which is about 5/6 of an equinoctial hour in advance [i.e. 
to the west] of the meridian through Babylon. So at Alexandria the middle of 
the eclipse in question was 3 1/3 equinoctial hours before midnight, at which 
time the true position of the sun, according to the [tables] calculated above, was 
approximately Pisces 24 1/2 degrees. 112 

Thus, in order to be able to convert the reported local time in US to equinoctial hours, 
Ptolemy needed to obtain more precise information on the duration of the day of the 
eclipse, such as the length of that day’s night. He deduced this information from the data 
relating to the position of the Sun, the seasonal position of which determines the duration 
of the day. Tables to carry out this conversion were available to both the Babylonians and to 
Ptolemy. The Babylonian data on the duration of the eclipse are not cited in this passage, 
and Ptolemy assumed a length of five hours, even though the total phases of lunar eclipses 
are always much shorter in duration. Ptolemy determined that the middle of the eclipse 
lasted for half of that time. 

The moment of mid-eclipse is, for the eclipses that Hipparchus selected, significant, 
as it is only at the middle point of a lunar eclipse that the Moon is positioned exactly 
opposite the Sun. Since it was known how to calculate the position of the Sun, the position 
of the Moon - and consequently the position of the Moon in mid-eclipse, irrespective 
of the peculiarities of the lunar models - could also be accurately calculated. However, 
in order for Ptolemy to compare the data of the Babylonian astronomers with his own 
observations from Alexandria, he had to make allowances for an effect known since the 
time of Hipparchus: as Alexandria is located west of Babylon, Ptolemy had to take into 
account the time difference between Babylon and Alexandria when converting the eclipse 
observations of the Babylonians. These calculations are not, of course, to be found in the 
Babylonian texts, where it is implicitly assumed that all the observations were made at 
locations on similar geographical longitudes. As these differences could not be ignored, 
Hipparchus and Ptolemy were obliged to account for longitudinal differences in the 
process of constructing their lunar theories. Thus, it is at this point that a quantification 
of longitudinal differences becomes apparent in the sources. 
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5.3 Determining geographical longitude using lunar eclipses 

In the Geography, Ptolemy writes that he considers one method of measuring geographical 
longitude to be particularly applicable: the simultaneous observation of the same lunar 
eclipse from different places on Earth. While the part of the Moon being covered by the 
shadow of the Earth takes place at the same instant and appears the same to all observers 
over half of the surface of the Earth, observers at different geographical longitudes will 
see the same lunar eclipse at different local times. As the Earth rotates once every twenty- 
four hours, it turns at an angle of 15 0 per hour. Only a simple multiplication is, therefore, 
required to convert the observed time differences in equinoctial hours to degrees of lon¬ 
gitude - a calculation that Ptolemy’s predecessor Elipparchus had proposed as the basis 
for obtaining longitudinal differences. 

Elowever, even though the underlying mathematical operations are simple and the 
phenomenon of a lunar eclipse can be observed without the need for complex instru- 
ments, measuring local time was the challenge faced by the scientists of Antiquity. In the 
Geography, Ptolemy complains about the lack of available data: 

Most intervals, however, and especially those to the east or west, have been reported 
in a cruder manner, not because those who undertook the researches were careless, 
but perhaps because it was not yet understood how useful the more mathematical 
mode of investigation is, and because no one bothered to record lunar eclipses that 
were observed simultaneously at different localities (such as the one that was seen 
at Arbela at the fiffh hour and at Carthage at the second hour), from which it 
would have been clear how many equinoctial time units separated the localities 
to the east or west. 113 

In this citation, Ptolemy is not complaining about the absence of reports on the occur- 
rences of lunar eclipses; there existed a large number of such accounts in Antiquity. What 
he is criticising is the fact that these reports did not include the precise timings of the 
phases of lunar eclipses as observed from different locations. 

In order to demonstrate the geometrical features of his lunar theory, Ptolemy describes 
eighteen lunar eclipses in the Almagest. The oldest lunar eclipse he mentions dates from 
720 BCE; he also refers to three lunar eclipses from the fourth Century BCE, but not the 
eclipse that took place at Arbela in 331 BCE, even though this eclipse had been observed 
by Babylonian astronomers, and it is highly probable that their records were included 
in the list that was transmitted to Ptolemy. There are two factors that could explain this 
omission. Firstly, it is possible that this particular eclipse might not have been considered 
as suitable as the other eclipses for determining the geometry of Ptolemy’s lunar model. 
Secondly, and more importantly, the times of the different stages of this eclipse would 
have had to be corrected by the geographical longitudes of the locations, the values of 
which Ptolemy analysed only later in his life, that is, when writing his Geography, where it 
served a different purpose and featured prominently in his exposition of the geometrical 
differences in geographical longitude. 

The eclipse at Arbela that Ptolemy analyses in the Geography took place on 20 Septem¬ 
ber 331 BCE, eleven days before Alexander the Great’s victory over the Persians at Gau- 
gamela. Many historical sources refer to this eclipse: since the ancient Greeks as well as 
the Persians regarded lunar eclipses as being divine signs, this lunar eclipse, occurring so 
shortly before the Battle of Gaugamela, was regarded as being particularly significant. Its 
astronomical data are shown in Figurej^] 
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Figure [ö] explains the Information shown in Figurej^] The meridian at the time of the 
middle of the eclipse passed through the Bay of Bengal. The black spot on the world map 
indicates the point at which the Moon crossed the zenith at mid-eclipse. 

Using the Besselian elements provided by Jean Meeus, Fred Espenak has recalculated the 
astronomical characteristics of the lunar eclipse at Arbela, which have been published in 
a five millennium catalogue of eclipses by NASA. 114 This work has greatly facilitated the 
calculating of the eclipse times for the locations referred to by Ptolemy. 

The eclipse of Arbela lasted for 197 minutes, from the moment when the Moon 
entered the umbra to its exit. Of these 197 minutes, the Moon was in total eclipse for 64 
minutes. The upper half of Figurej^jillustrates schematically the movement of the Moon 
through the Earth’s umbra. The Moon moves from right to left through the Earth’s umbra 
during the course of one night, while the sky moves from east to west. The darkly shaded 
parts of the diagram represent the umbra. In these areas, no direct sunlight reaches the 


114 http://eclipse.gsfc.nasa.gov/LEcat 5 /LEcatalog.html. 
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Fig. 6 | Key to the eclipse diagram of Figure^ according to Espenak/Meeus. 


surface of the Moon. A lunar eclipse occurs at the same instant to every observer on the 
night side of the Earth; only the observed local times at which an eclipse occurs differ. 

In the lower, left part of the diagram in Figure [5} the vertical lines show those geo- 
graphical borders within which the different phases of the lunar eclipse became visible 
during moonrise.The line called “Ui” (see Figurejöj) indicates the entry of the Moon into 
the Earth’s umbra at moonrise, and in Figure [5] it passes through the Western coast of 
northern Africa. Thus, in Carthage - unlike in Arbela - the lunar eclipse was only visible 
on the eastern horizon after the Moon had risen. 

In the aforementioned quotation from the Geography, Ptolemy refers only to the Ar¬ 
bela eclipse as an example of an observation of the same lunar eclipse from two different 
locations. Ptolemy reports that the eclipse occurred at the fifth hour of night, while in 
Carthage, the same eclipse was said to have been observed at the second hour of the night 
after sunset. As the eclipse took place near the equinoxes, Ptolemy could equate temporal 
hours with equinoctial hours. A difference of three equinoctial hours yields a difference 
in length of 3 x 15 0 , which corresponds to a difference of 45 0 in geographical length. In re- 
ality, the time and longitudinal differences between Arbela and Cartage were significantly 
smaller: the value given in the Geography for the difference in geographical longitude is 
45 0 io! 115 while, rather than three equinoctial hours, the observed time difference comes 
to only two and a quarter equinoctial hours. 

Different viewpoints concerning the reasons for these discrepancies can be found 
in the literature. 116 In contrast to Flipparchus, Ptolemy introduced a methodological 
novelty in the way he calculated quantitative data: he stopped using intervals to represent 
quantitative data and calculated definite values, which feil within an interval that could 
be theoretically corroborated. 117 

Pliny the Elder’s observations of the same eclipse differ from Ptolemy’s: 


115 A geographical longitude of 34° 50’ is recorded for Carthage and 8o° for Arbela. 
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Consequently inhabitants of the East do not perceive evening eclipses of the sun 
and moon, nor do those dwelling in the West see morning eclipses, while the latter 
see eclipses at midday later than we do. The victory of Alexander the Great is said 
to have caused an eclipse of the moon at Arbela at 8 p.m. while the same eclipse 
in Sicily was when the moon was just rising. 118 

The two times that Pliny mentions closely match the actual Start of the partial lunar eclipse 
at both locations. The times of the Arbela lunar eclipse, which can be found on the NASA 
website, in Universal Time (UT) for the time zone + 3h are, the same eclipse for Carthage 
inUT+ih: 

According to UT, in Arbela the partial eclipse started at 19:46, the total eclipse at 20:52 
and the middle of the eclipse took place at 21:24, while the total eclipse ended at 21:56 
and the partial eclipse ended at 23:03 (at the beginning of the fifth hour). In Carthage (in 
the time zone UT + 1 hour), the partial eclipse started at 17:46, with the moon just below 
the horizon. The total eclipse began at 18:52 and the mid-eclipse took place at 19:24. The 
total eclipse ended at 19:56 and the partial eclipse at 21:03. The time differences reflect the 
adjustments of the universal time for the appropriate time zones. The differences in local 
time (the angular position of the celestial sphere) for both places reflects the difference in 
geographical longitude. 

At first sight, the reports of Pliny and Ptolemy seem very different. Pliny refers to 
Sicily, while Ptolemy cites Carthage. According to Pliny, the eclipse of Arbela took place 
at the second hour, while Ptolemy records that it took place at the fifth hour. However, 
the apparent contradiction can be resolved if one takes into account the data reduction 
procedures that Ptolemy probably used. 

Ptolemy needed to develop a methodological procedure for generating appropriate 
data from witness reports, which should not be confused with data that had been method- 
ically obtained. A suitable way of measuring time outside astronomical procedures was 
not practiced in Antiquity and would only be developed much later. Ptolemy made some 
headway in this area, which marks an important Step in the development of quantitative 
observations. It is quite plausible that Ptolemy used the following method to compute 
the eclipse data: 

1. For his data analysis, Ptolemy had to rely on historical reports of lunar eclipses. 

(a) Apart from the difficulty of decoding the local calendar, these historical data re- 
fer either to the entire day or, in exceptional cases, to a watch, which comprised 
a third of a night. 

(b) Besides Pliny, there are no non-astronomical reports of eclipses that attest to the 
use of hours as a way of measuring time. 


Beginning of eclipse (in Universal Time) 
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Tab. 1 | Lunar eclipse data in UT for Arbela (+ 3h) and Carthage (+ ih). 
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(c) A report might include mentions of Arbela at the beginning of the eclipse 
during the first watch, while, according to another source, the moon started 
to rise just after the eclipse began in Sicily. 

2. The next stage of the analysis might have involved Ptolemy standardising the exist- 
ing, non-scientific information. In a comparison of the eclipse times of both loca- 
tions, the same phase of the eclipse - either the beginning, the middle or the end 
of a lunar eclipse - needed to be observed. As the moon had already risen in Sicily 
after the eclipse had begun,only the end of the eclipse remained a possible reference 
point. Determining the middle of an eclipse is a task that only an astronomer, not a 
casual observer, can carry out, since a mid-eclipse cannot be observed directly. 

(a) Thus, the duration of the partial eclipse had to be added to the time of the 
beginning of the eclipse. Ptolemy knew this value from the calculations that 
formed the basis of his lunar theory. This would explain how the second hour 
became the fifth hour at Arbela, while the eclipse seen from Sicily ended at the 
second hour. 

(b) Since Sicily and Carthage were considered to be located roughly on the same 
meridian, Carthage, which lies on approximately the same geographical lati- 
tude as Arbela, was the better location for the second observation. 

3. The calculated time difference of the simultaneous event at two locations yields the 
longitudinal difference of the places. 

Such procedures for evaluating raw data were self-evident to Ptolemy: non-scientific re- 
ports on natural phenomena could not have the same systematic quality of data that 
had been corroborated by a mathematician. Ptolemy would have chosen a suitable data 
format (for example, for measuring the time precisely) and appropriate instruments, and 
he would have avoided systematic errors and taken into account homogeneous measuring 
conditions. However, Ptolemy had no documented quality data at his disposal. And, as he 
was unable to develop an alternative procedure for determining geographical longitude 
astronomically other than by lunar eclipse observations, Thus, Ptolemy had to leave the 
measuring of geographical longitude by astronomical means to future astronomers. 


6 Syriac reception 

Attention has recently been focused on Syriac scholars who took an interest in the field 
of geography, 119 and, since some of them were active in late antiquity and had strong 
links with Alexandria, 120 their work deserves to be included in studies of this branch 
of knowledge over this time period. In our inquiry about longitude, we will examine, 
in particular, the writings of Severus Sebokht fl. mid-seventh Century CE), who wrote 
original scientific texts in the Syriac language and who also translated Greek Alexandrian 
astronomical texts, which would otherwise have been lost, into Syriac. 

We find discussions about the connections between geographical longitude and as¬ 
tronomical observations in Chapters 14 and 15 of Severus’ Treatise on tbe Constellations 
and in the second part of the Treatise on tbe Astrolabe . m Severus Sebokht, who was a 


119 For a panorama of Syriac sources (fifth to thirteenth centuries CE), see Defaux 2014 In particular, the 
author draws attention to the repartition of the Earth into seven climate zones, which is a notable 
characteristic of these sources. 

120 See Villey 2014 

121 An edition ofthe Treatise on tbe Astrolabe in Syriac and a French translation were published by Francois 
Nau in 1899 (see Sev. Seb. Treat. Astro.); a French translation of the Treatise on tbe Constellations was 
published by Nau in 1931-1932 and was reprinted in Nau : 
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miaphysite bishop and abbot of the monastery of Qenneshre (a seat of Greek and Syriac 
learning in north Syria), wrote the Treatise on tbe Constellations in Syriac in 660 CE. The 
Treatise on tbe Astrolabe pre-dates it - the Treatise on tbe Constellations refers twice to the 
other work - and is composed of two parts, of which the second section is believed to 
be a translation of a lost, late antique Greek treatise. 122 In both treatises, the late antique 
authors (Severus and a Greek Alexandrian author of the beginning of the sixth Century) 
assume that a planispheric astrolabe can locate a place in longitude. Since the Syriac 
translation of the second part (also called Skolyon on tbe Astrolabe by Severus) of the Treatise 
on tbe Astrolabe is the earliest extant evidence of the use of the planispheric astrolabe 
for geographical purposes, its documentation, which exists only in Syriac, is extremely 
valuable. 123 Below, we give the English translations of the more interesting passages and 
provide a few comments. 


6. i Skolyon on the Astrolabe 

In Qänone (or ‘exercises’) 14 and 15 of the Skolyon on tbe Astrolabe, that is to say, the part 
Severus translated, the author - whom Severus calls “the pbilosopbos ” - explains how to 
use the astrolabe to calculate the longitude of two cities. A new critical edition of the 
whole treatise in Syriac, with a translation in English, is in preparation, and on this basis 
we reproduce the following translated passages: 124 

Qänonä 14: EIow shall we know the longitude of a first city in relation to another, 
which is the more easterly and which is the more westerly? It is possible to know 
this, thanks to an eclipse of the Moon or an eclipse of the Sun. For example: with 
the astrolabe, we take the middle of the sky [the meridian] of both cities at the 
moment of the beginning of the eclipse, or at the end, or at any moment of the 
eclipse. And we also send the astrolabe 125 to the wanted [other] city to know their 
relative position, east or west. It has been written above how we take the degree of 
the meridian of both cities; 126 afterwards we compare the degree of the diopter’s 
degrees indicator of the two cities with one another. Where the number - given 
by the diopter’s degrees indicator - is greater, we say that it [the city] is more 
easterly than where the number - given by the indicator of the degrees indicator 
- is smaller. 


122 Thanks to the discovery and examination of a textual Supplement in a new Syriac manuscript, I was able 


to demonstrate (Villey 2 


1 


that the Greek text was most probably written by Ammonius of Alexandria 
in 523 CE. On the basis of a later Arabic document, both Otto Neugebauer and Alain Ph. Segonds 
previously put forward the hypothesis that the author of the second part was Theon of Alexandria (see 
O. Neugebauer 


1949 


245; Segonds 1981 29-32). 

123 John Philoponus teils us nothing about the geographical application of planispheric astrolabes in his 
mid-sixth-century treatise on the instrument (see Segonds 1981 37). Ptolemy wrote a treatise on the 
planispheric astrolabe (also called a planispherium ), which is only preserved in Arabic, but it deals solely 
with the construction, not the use, of the instrument (see Sidoli and J. L. Berggren 2007). The planispheric 
astrolabe needs to be distinguished from the armillary sphere (also known as aspherical astrolabe), which 
Ptolemy used in Book 5 of his Almagest and which was described in detail by Pappus of Alexandria, Theon 
of Alexandria and Proclus of Athens (for a complete study of these sources, see Rome 19271. The Greek 
writings of Pappus and Theon on the armillary sphere were published in Rome 1931 Proclus’ treatise is 
preserved in a Latin translation of an Arabic Version of the original (see Proclus Hypotyposis 6, 198-202). 

124 See also Nau 1899, 58-60 (text) and 292-293 (French translation). I would advise readers not to refer to 
the English translation in Günther 1932 because of its inaccuracies. 

125 As F. Nau suggested, we should probably take “we also send the astrolabe” to mean “we also send the 
results obtained using the astrolabe” 

126 The reader is clearly invited to reread the method described in the first exercise ( Qänonä) of the Skolyon 
(seeSev.Seb . Treat. Astro. 2.1, transl. Nau 1899 87-90). 
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Qänonä 15: How shall we know the difference of midday between two cities? 

We find again the difference of midday between two cities in this way: we sub- 
tract the smaller <indications of> time of the diopter’s degrees indicator from the 
greater <indications of> time; we divide the remainder by 15, and the number of 
<indications of> times that is found corresponds to the number of equinoctial 
hours. Thanks to this number, we say that we have the hours, but also the distance 
between these cities in respect of their position, west and east. It is always midday 
first in the city which is more easterly: when at Carthage it is the third hour, it is 
the sixth at Arbela, because the difference between the meridian of Carthage and 
the one of Arbela is three hours. Arbela is three hours more easterly than Carthage. 

For example: the longitude of Arbela is 80 degrees; the longitude of Carthage is 
35 degrees. When the smaller <number of> degrees is subtracted from the greater 
<number>, 45 degrees remain; when divided by 15, they make three equinoctial 
hours. 

In these extracts, the author is clearly using the antique world’s well-known method of 
determining the longitude of a location: the first Step consists of observing an astro- 
nomical phenomenon; 127 the second of measuring the local time, with the planispheric 
astrolabe used in both operations. In relation to the problem of determining geographical 
longitudes, it is significant that in the extracts quoted above the author does not lay claim 
to finding the absolute longitudinal Coordinates of a place; thanks to the planispheric 
astrolabe, he can establish which of the two cities is the most easterly as well as give the 
distance between the cities in degrees longitude. 

Flowever, since the Coordinates given in the text for the longitude of Arbela and 
Carthage have clearly been taken from the work of Ptolemy 128 and since no attempt seems 
to have been made to improve these figures or to apply another example of an eclipse, we 
can legitimately question whether the original Greek author of this text ever took these 
measurements himself and whether he compared the longitude of the two cities with 
an astrolabe. The author even erroneously suggests that a solar eclipse can be used to 
determine the longitude of a place. 129 


6.2 Treatise on the Constellations 

One hundred and fifty years after the Greek pbilosopbos had composed a text on the 
astrolabe, Severus Sebokht translated it and used the information within it in another 
tract of his composition, the Treatise on tbe Constellations. Chapters 17 and 18 of this 
Syriac treatise deal only with the discipline of geography, while in Chapters 12 and 15 
Severus makes some interesting remarks on the notion of linking geographical longitude 
to astronomical longitudes. 

In Chapter 12 Severus lists the ten most important circles of the celestial sphere (the 
Arctic, the two tropics, the equator, the Antarctic, the zodiac, the ecliptic, ä^covioq, the 
meridian and the horizon) and in so doing explains his understanding of the concept of 
the meridian . 13 ° 


127 In reality this involves measuring the sidereal time. 

128 Ptolemy used this example of a lunar eclipse observed simultaneously at Arbela and Carthage in the 
Geography. See Chapter 6,34-36, for a discussion of this observation. 

129 Strabo (Geogr. 1.1.12) attributes this fallacy to Hipparchus. 

130 “Le neuvieme [cercle] est celui qui est nomme pearivißpiuöc; (meridien), qui est trace directement par les 
poles, du nord au sud, par les deux moities de sphere, ä savoir du haut en meme temps et du bas et qui 
coupe en meme temps tous les cercles dont nous avons parle, c’est-ä-dire qu’il est coupe par eux, mais il 
ne tourne pas avec l’ensemble des cercles de la sphere, mais il reste immobile par le KEuxpou du milieu 
du ciel, ä savoir celui du dessus et celui du dessous de la terre (zenith et nadir), et il partage exactement 
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In Chapter 15 he explains that geographical longitude is measured by using the 
‘Fortunate Isles’ 131 as the basis for a prime meridian, which corresponds to the prime 
meridian used by Ptolemy in the Handy Tables and the Geograpby. Severus then refers 
specifically to Ptolemy’s Handy Tables and to the use of the astrolabe, writing that the 
meridian circle changes according to the longitudinal location of a city. 132 After that, he 
assumes that the difference in longitude between two cities can be observed and calculated 
by making an astronomical observation: 

C’est comme aussi par l’observation, par exemple des eclipses de soleil et de lune. 

Car lorsqu’il y a une eclipse, par exemple pour la ville de Ctesiphon, et aussi 
pour Alexandrie, le meme jour, on ne la trouve pas ä la meme heure, ä savoir ä 
l’heure de Ctesiphon et ä celle d’Alexandrie. Cette eclipse a ete vue ä Ctesiphon 
avant Alexandrie de une heure i et yy. Comme la longitude de Ctesiphon est 
de 8o° et celle d’Alexandrie de 6 o°\ ; si nous retranchons 60^ de 80 il reste 19^ 
ce qui fait une heure y et ^ puisque 15 0 font une heure. De ce que le soleil se 
leve ä Ctesiphon, avant de se lever ä Alexandrie, il est evident qu’il y fera aussi 
plus tot le milieu du jour et qu’il s’y couchera plus tot. Voici la difference que 
nous disons exister entre l’horizon et le meridien de Ctesiphon par rapport ä 
Alexandrie: l’horizon de I’une ou de I’autre ville aura lieu quand le soleil se leve ou 
se couche sur eile, et le meridien, c’est-ä-dire (le cercle) de la moitie du jour aura 
lieu, quand le soleil sera vu (en chaque endroit) au milieu du ciel. 133 

Although Severus mentions a prime meridian placed at the Fortunate Isles, the obvious 
reference given in the framework of this astronomical observation is the meridian at 
Alexandria. But since the figure given for Ctesiphon is added to the meridian of Alexandria 
not as a prime meridian but as a meridian distance of 6o° | from the prime meridian, his 
approach is mathematically correct. 

Once again, as in the originally Greek text of the first half of the sixth Century, this 
Syriac document demonstrates that an author writing in the second half of the seventh 
Century could still believe that it was possible to measure longitudinal geographical 
Coordinates from the observations made during a solar eclipse. 

Another particularly interesting aspect of this seventh-century passage is that Severus 
Sebokht seems to have used an original example of a simultaneously observed lunar 
eclipse. This example was not even used in Ptolemy’s work, where the only recorded 
instance of a simultaneously observed lunar eclipse is that of the eclipse viewed at 


en chaque lieu autre la sixieme et la septieme heure, c’est de lä qu’il est nomme UEormßptuöq, c’est-ä-dire 
milieu de midi.” From Sev. Seb. Treat. Const. 12.n, transl. Nau 1929-1930,1931-1932. 397 (and reprinted 
in Nau|20i4,253). 

“La latitude, constamment, dans tout climat et toute ville, est comptee du cercle de l’equateur vers le nord 
; mais la longitude est comptee de l’Occident ä l’Orient, c’est-ä-dire depuis les lies qui sont dans l’Ocean, 
que les poetes ont nommees lies des Bienheureux - Bardesane le Syrien et ceux qui se sont attaches ä lui 
(les nomment) lies de la Beatitude.” From Sev. Seb. Treat. Const. 15.7, transl. Nau |i929~i930,1931-1932! 
87-88 (and reprinted in Nau 2014. 269-270). 


131 


132 “Nous rappelons encore, 6 ami de la Science, que ces deux cercles de l’horizon et du meridien ne sont pas 
fixes sur la sphere du ciel, comme les cinq dont on vient de parier ; ils sont comjus par l’esprit, de maniere 
differente et accidentelle, non seulement selon les differences des sept climats, comme nous l’avons dejä 
demontre, mais encore selon les differences des villes qui sont dans un meme climat, le meridien suivant 
la longitude seulement, mais l’horizon aussi selon la latitude, comme il a dejä ete montre dans ce qui 
a ete dit. Il leur arrive d’etre frequemment changes, parce que le soleil ou les parties de la sphere ne se 
levent pas en meme temps pour toutes les villes d’un meme climat, pour celles de l’Orient et pour celles 
de l’Occident, comme le Canon npöxeipoq de Ptolemee et aussi l’astrolabe le montrent.” From Sev. Seb. 
Treat. Const. 15.8, transl. Nau 1929-1930,19 31-1932 

133 From Sev. Seb. Treat. Const. 15.8, transTNäu 


88 (and reprinted in Nau 2014 270). 


1929-1930,1931-1932 


88 (and reprinted in Nau 2014 270). 
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Carthage and at Arbela that occurred on 20 September in 330 BCE, 134 which was cited 
in the Geograpby and reappears in the Skolyon on tbe Astrolabe. In the Almagest Ptolemy 
does compare the results pertaining to the cities of Alexandria and Babylon several times 
- admittedly in his references to the instances of lunar eclipses used by Hipparchus - 
but he does not give an account of a simultaneous observation of an astronomical event 
in both cities. 13 '' Does this imply that Severus made this observation himself or that he 
recorded an observation made by some astronomers after the sixth-century Skolyon on 
tbe Astrolabe? The Syriac text is clear on this point: Severus States unambiguously that one 
lunar eclipse was observed simultaneously at Alexandria and at Ctesiphon. Unfortunately, 
he does not give a date, nor does he identify the observers. Nevertheless, we should still 
pay heed to the results cited by the Syriac author, that is, the longitudinal Coordinates 
that resulted from observing the lunar eclipse. Indeed, the figures given for Ctesiphon 
are exactly the same as those given by Ptolemy in the Handy Tables li6 and also in his 
Geograpby li7 . If Severus or some of his contemporaries had really made these astronomical 
observations themselves, they would certainly not have obtained the same result, since 
it is incorrect. 138 Consequently, the longitude that Severus gives for the two cities of 
Alexandria and Ctesiphon must have originated from Ptolemy’s Handy Tables. This does 
not come as much of a surprise, given that Severus cites the Handy Tables in his Treatise on 
tbe Constellations before giving an explanation of that eclipse; moreover, it is well known 
that both the Handy Tables and the Geograpby were studied at the monastery of Qenneshre 
(where Severus tutored other residents) and that they were widely used in Syriac treatises 
and biblical commentaries. 139 

To conclude: we have two late antique documents preserved in the Syriac language 
that attest to an interest in determining geographical longitude through observing astro¬ 
nomical phenomena (lunar and solar eclipses). However, neither of the two authors whose 
works we have examined used their theoretical knowledge to measure the longitude of 
cities themselves; and in both cases the examples provided to explain their method were 
taken from Ptolemy’s Geograpby. 


7 Conclusion 

The history of Science has tended to regard the development of spherical geographical 
Coordinates as a transfer of astronomical coordinate Systems onto the terrestrial globe, 
with the purpose of acquiring greater geographical precision by improving mapmaking. 
In such a coordinate System, the Coordinates provided by the intersections of the lines 
of latitude and longitude denote the locations. Whereas it was easy to observe latitude, 
for example by noting differences in shadow lengths or in the duration of the longest 


134 

135 


136 

137 

138 

139 


This was pointed out in Toomer 1984 


75, note 3. 


In Alm. 4.6, Ptolemy gives three examples “among the most ancient eclipses available to us” (documented 
in Babylon in 720 BCE and 719 BCE; see H301-304, transl. Toomer 1984 190-192) and then three other 
examples “among Contemporary eclipses” which he carried out himself in Alexandria in 133, 134 and 
136 CE (see H314-315, transl. Toomer 1984 198). 

The longitude of Ctesiphon (8o°) is given in Ptolemy’s Table of tbe important cities 19. 1, Stückelberger 
and Mittenhuber 2009. 201. For the longitude of Alexandria (6o°3o’), see Ptolemy’s Table of the important 


2009 


179. 


cities 13.4, Stückelberger and Mittenhuber 
Ctesiphon is given a longitude of 8o° (Ptol. Geogr. 6.1.3, transl. Stückelberger and Graßhoff 


2006 


t. 2, 


597) and Alexandria 6o°3o’ (Ptol. Geogr. 4.5.9, transl. Stückelberger and Graßhoff 2006 1.1,423). 

The actual difference in longitude between Alexandria and Ctesiphon is i4°39’ (that is, there is a time 
difference of 581 minutes). Ptolemy writes, in the Handy Tables and the Geograpby, that the difference in 
longitude is i9°3ol 

for an analysis of the use of the Handy Tables in Syriac astronomical treatises. See the 

about how Jacob of Edessa (e.640-708 CE), a Student of 
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See Villey 

convincing demonstration made in Defaux 
Severus in Qenneshre, reworked sections of the Geograpby into his Hexaemeron. 
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day, more sophistication was required to notice the effects of geographical longitude. This 
could almost only be measured by comparing the differences in local time at the different 
locations from which a particular lunar eclipse had been observed. With the completion of 
Ptolemy’s Geography around 160 CE, the development of this concept reached its apogee. 
Our study makes it clear that the development of this concept is considerably more 
complex than commonly assumed. 

In ancient Mesopotamia, geographical regions were located in relation to Cardinal 
directions, which were originally indicated by wind directions, later also by the astronom- 
ically defined directions of sunrise and sunset. The same can be observed in early Greek 
sources. Over the years, some changes of conception, terminology and representation of 
longitude occurred. In general, the initially close connection between descriptions of 
spatial relationships and natural and manmade features, such as mountains, rivers, streets 
or countries became looser. The extant sources suggest that Hipparchus was the first to 
make wide use of this more abstract description of geographical space. The later Ptolemaic 
conception of longitude and its quantification, measured along the Earth’s equator from 
the Western end of the oikoumene to the meridian on which a place is located, makes it 
clear that this concept is based on at least two different developments: First, the inclusion 
of the sphericity of the Earth (commonly accepted at least since the times of Aristotle), and 
second,measuring arcs ofa circle by parts corresponding to 1/360 ofits circumference.The 
latter can be traced back to Mesopotamia, where the ancient unit of geographical distance 
US had been transformed into a unit of astronomical time and of angular distance along 
the ecliptic. It entered Greek Science no later than the time of Elipparchus in the context 
of astronomy. Despite its wide use in astronomical and mathematical texts, it is Ptolemy' s 
Geography where we can see, for the first time in a geographical text, a representation of 
longitudinal relationships that quantifies them independently of the actual circumference 
of the Earth - be it by giving distances in degree or in hours of differences in local time 
when reporting Marinos's longitudinal extension of the oikoumene. 

No significant changes to the concept of longitude and its quantification can be found 
in the Syriac reception of the Greek texts in the seventh Century CE. The procedures given 
in Syriac texts for measuring longitudinal distance between two places exploit the same 
property of observations of lunar eclipses that is described in earlier Greek texts. Again, 
Elipparchus is the earliest scholar known to have suggested that lunar eclipses, being 
widely visible indicators for the same moment of time, can be used for deducting new 
knowledge about the longitudinal relationship between different places by comparing 
their local times. This method is based on an understanding of lunar eclipses that is rooted 
in the Greek geometrical models of the Heavens with rotating spheres. 

But had such methods indeed been as successful, or at least useful, as Elipparchus, 
Ptolemy and Severus Sebokht assert to their readers? Our research shows that there is no 
evidence that methods for observing and computing longitudinal differences by means 
of a plane astrolabe were ever used in practice, nor that any other method based on 
the same principle, as they can be found in Greek texts, was ever applied. Moreover, the 
examples given for such calculations all relate to the same pair of observations of a lunar 
eclipse, and the data that are quoted in the sources may not have been actually observed, 
but made up in order to provide a clear example. Our studies have also revealed that 
simultaneous observations of lunar eclipses were, in fact, not carried out in antiquity: for 
example, ancient astronomers failed to combine the data of the renowned lunar eclipse 
that occurred shortly before the Battle of Gaugamela in 331 BCE with accounts of the 
same eclipse from Carthage, while even Ptolemy, whose archives contained a large set of 
Babylonian observations, was unable to produce a single example of the simultaneous 
observation of a lunar eclipse. What Ptolemy did do was to make exemplary evaluations 
and hypothetical assumptions about astronomical data, even though they had not, in 
truth, been observed. Instead, the terrestrial measurements that Ptolemy actually used 
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himself were not only widespread but also much more precise than their astronomical 
counterparts. All in all, we note a large discrepancy between the actual scientific practice 
and the approaches reported by various authors, which nevertheless initiated a long 
tradition in the following reception. Even the erroneous Suggestion to use observational 
data of solar eclipses for measuring longitudes took its course through different times and 
texts in different cultures. 

Elowever, our study does show that there is nevertheless a tight connection between 
the observation of lunar eclipses and the development of a quantitative representation of 
terrestrial longitudes that is independent from the circumference of the Earth. This be- 
comes apparent when astronomical theory needed to account for the irregularities in the 
Moon's motion. Although lunar theory was first developed by Babylonian astronomers 
in the early fourth Century BCE, it could not be adopted by scholars from other regions, 
since the Babylonian theory was entirely local, that is, the motions of the Moon were 
exclusively described from the viewpoint of the Babylonian observer. The dissemination 
of astronomical knowledge over the eastern Mediterranean, however, meant that lunar 
theory had to account for the quantitative differences of positional observations made 
at different locations by using the concept of geographical latitude and longitude. No 
comprehensive lunar theory could neglect these central topocentric parameters, and it 
was exactly this context in which the concept of quantified longitude was rooted. 

The close interaction between geography and astronomy and, especially, the enormous 
influence of astronomy are important factors in the development of mathematical geogra¬ 
phy, not only with regard to the development of the concept of longitude and the methods 
of its determination. Again, it is in the context of astronomy (and the dependency of 
celestial phenomena on longitude) and for astronomical reasons that for the very first time 
the need for a geographical treatise with Coordinates as in the later Geography is named. 
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Ricardo Juliäo - Roberto Lo Presti - Dominik Perler - Philip van der 
Eijk 

Mapping Memory. Theories in Ancient, 

Medieval and Early Modern Philosophy and 
Medicine 


This paper discusses theories of memory as developed by philosophers and medical writers 
from Graeco-Roman antiquity, the Middle Ages and the Early Modern period. While 
philosophers had much to say on the nature of memory and recollection, their epistemo- 
logical role and their reladonship to other functions of the soul, medical writers concen- 
trated on the anatomy, physiology, pathology and indeed the therapeutics of memory and 
recollection. Yet the close reladonship between philosophical and medical approaches was 
most clearly visible in discussions about the bodily location of memory, where theoredcal 
concepts of the hierarchy of faculties of the soul were connected with clinical observations 
of memory failure as a result of injury or disease. 

Body; epistemology; faculty; medicine; memory; philosophy; soul. 


i Introduction: The background in classical philosophy and 
medicine 

Among the functions of the soul identified by ancient philosophers and medical writers, 
memory and recollection attracted considerable attention from a very early stage. This 
is hardly surprising considering the oral nature of early Greek society, in which epic 
poems of several thousands of lines were presented orally to audiences by bards and other 
performers, who were believed to be capable of retaining, remembering and reproducing 
very large amounts of information. Throughout antiquity, Greek and Roman oratory and 
rhetorical theory paid great attention to the art of memory and memorizing, a set of 
skills deemed essential for the successful orator in the law courts, the political assembly, 
the rhetorical contest or the many other occasions where the spoken word was of great 
importance. 1 

A theoretical interest in the nature and phenomenology of memory and remembering 
can already be found in the medical writings attributed to Hippocrates and dating to 
the late fifth/early fourth Century BCE, where memory function and memory failure are 
frequently mentioned in clinical contexts among the Symptoms observed in patients or 
among the features of specific diseases. 2 Moreover, in medical texts, memory and related 
capacities such as attention and concentration are said to be capable of being manipulated 


1 

2 


See Yates 1966 


chs. 1 and 2. 


See, for example, among the case histories of patients recorded in the Hippocratic Epidemics I.26, case 4 
(II.692 L.); III.17, case 13 (III.140 L.); III.6 (III.82 L.); and VII.3 (V.370 L.), on the son of Eratolaus: “Löss 
of memory of this sort: he would ask something he wanted to know, subside awhile and ask it again, 
and repeat it as though he had not spoken. He would folget that he was sitting at stool unless someone 
were to remind him of it. He himself noted the ailment. He was not unaware.” (We are grateful to Chiara 
Thumiger for these references). 
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and enhanced by certain kinds of regimen and life-style. 3 In philosophical authors, such 
as Plato and Aristotle, memory is discussed in epistemological contexts as a source of 
information and a means of human cognition, or in psycho-physical discussions of the 
capacities of the soul. In connection with these cases we perceive a concern with questions 
about the nature and mechanism of memory and remembering. What is memory, what 
are its objects? How does it work and how is it related to other capacities of the soul, such 
as Sensation, thought, imagination and dreaming? Is there a difference between memory 
and recollection? Are they specifically human capacities or do animals also share them? 
What determines the quality of someone’s capacities for memory and recollection, and 
how can one enhance their performance? And how is memory related to the body? Is it 
located somewhere in particular, and is it susceptible to bodily influences? 

Plato gave memory a special place in his well-known account of learning as a kind of 
remembering ( anamnesis ), a retrieval of information stored deep down in every individual 
soul and capable of being recovered by a targeted question-and-answer procedure. This is 
demonstrated by Socrates in the dialogue Meno, where he subjects an uneducated slave 
boy to a cross examination, thus enabling him to produce and “recollect” apparently by 
his own effort, the proof of the Pythagorean theorem. 4 Likewise influential was Plato’s 
comparison of memorizing to the reception of imprints in a wax tablet. 5 But the most 
systematic philosophical account of memory is to be found in Aristotle’s short work 
on memory and recollection {De memoria et reminiscentia ), preserved among the Parva 
naturalia, a series of short treatises following on the De Anima and devoted to various 
mental capacities and their bodily aspects, such as Sensation, sleep and dreams, locomo- 
tion, respiration, growth and nutrition. 6 In this treatise, Aristotle discusses the place of 
memory within the hierarchy of capacities of the soul, the objects of memory and the 
distinction between memory and recollection. He locates memory in the sensitive part 
of the soul, and associates it closely with two central operations of the sensitive faculty, 
i.e. imagination and the so-called common sense, the former because it consists of a kind 
of mental viewing (seeing something as an image of something eise, 4501325-45138), the 
latter because it involves a kind of meta-sensation and an awareness of time difference 
(4491330-450325). Interestingly, Aristotle distinguishes between memory ( mneme) and rec¬ 
ollection {anamnesis)-. the former is a faculty that not only humans but also a number of 
animals possess and which consists in the retention, storage and (largely passive) retrieval 
of sensations in response to certain Stimuli. By contrast, recollection is a capacity confined 
to humans, as it is a kind of deliberative search ( zetesis) for information that one knows one 
has acquired before, a kind of reasoning ( syllogismos) based on certain premises and leading 
to a conclusion (449136,45334-9)/ In this connection, Aristotle also discusses mnemonic 
Systems and techniques, such as the famous System of “places” ( topoi) or loci communes 
(452313), a System further developed in Roman times and described by Cicero, by the 
(anonymous) author of the treatise To Herennius and by Quintilian in his handbook on 
oratory, and then subsequently in medieval mnemonic theorists. Furthermore, Aristotle 
on two occasions dwells on the bodily aspects of memory and recollection (45oa32-bi 1; 
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6 
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See the late fifth/early fourth Century BCE medical work On Regimen (Peridiaites , De victu), ch. 35, where 
a number of mental faculties such as thought, Sensation, concentration and memory are presented as 
being capable of being enhanced or damaged depending on the regimen adopted (food, drinks, exercise, 
hygiene, etc.), and where the author recommends specific dietary measures to enhance memory function; 
see especially p. 152,6, 152,11 and 154,23 in the edition by Hippocrate |i984| see also the discussion by 
Van der Eijk 


Plato, Meno 8269-8461. 

Theaetetus I9ic8-ei. For Plato’s thoughts on memory see also Philebus 34a2-c2, 39ai-d4. 
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453ai5-b7), and it is here that we see a kind of physiology and pathology of memory: he 
observes that some people have very good memories but may be slow in remembering, 
whereas the reverse is also found; and he discusses a number of cases of memory failure 
(45ia8-i2; 453b23-3i). Among the determining factors of these differences in aptitude 
and performance, he mentions anatomical and physiological variables such as the shape 
and proportions of the body, youth and old age, as well as the quality of what he calls 
“surfaces” within the body (an echo of the wax tablet imagery in Plato’s Theaetetus). To- 
wards the end of the treatise, Aristotle argues that although recollection is an intellectual 
activity, it is nevertheless also a bodily process, as is shown by the fact that certain people 
with a particular physiological Constitution have trouble remembering (453314). In this 
connection, Aristotle comments on the localization of recollection by referring to the 
presence of moisture around “the perceptual region” (aisthetikos topos ) as the cause of the 
disturbance (453324). Aristotle does not indicate which parts of the body he has in mind, 
though presumably he is referring to internal bodily parts in the region of the heart, for 
Aristotle was a cardiocentrist, who located the central sense faculties in the region of the 
heart. It is at any rate clear that according to Aristotle (possibly criticizing Plato ,Pbilebus 
34(36-7), memory and recollection have a physical basis, and this invited medical inquiries 
into their anatomical, physiological and pathological aspects and into the extent to which 
they admitted of treatment or even enhancement by means of medical measures. 

No theoretical discussions of memory survive from Hellenistic philosophy or 
medicine, although, as was mentioned before, we can see glimpses of Stoic and Epicurean 
ideas on memory in Cicero’s rhetorical works (e.g., in De oratore II.87-88) and in the trea¬ 
tise To Herennius (3.16-24). Yet an important development in Hellenistic medicine should 
not remain unmentioned: the discovery, by the Alexandrian anatomists Herophilus and 
Erasistratus (late fourth/early third Century BCE), of the nervous System, of the central 
role of the brain in cognition and locomotion and the observation, by Herophilus, of 
the various ventricles within the brain. 8 The connection of these discoveries with the 
philosophical debate about the location of what Stoic philosophers referred to as “the 
ruling part of the soul” received its most prominent and impressive articulation by Galen 
in the second Century CE. 


2 Galen on memory and the brain 

Unlike Aristotle, Galen did not write a systematic treatise on memory, but we do find 
in his oeuvre several passages where he writes about memory in considerable detail. 
In these passages, Galen’s approach appears to be strictly medical, and his goal is not 
a philosophical understanding of the nature of memory, but rather the therapeutics of 
memory failure, cognitive failure or, more broadly, of the conditions of which memory 
failure is a Symptom. Yet, even though Galen does not analyze the nature of memory 
and does not spend time differentiating between memory and recollection - although 
he uses both concepts - he recognizes memory as an important faculty for a flourishing 
human life: for instance, if one wants to be a good doctor one needs to have a good 
memory, love to work hard and has to possess a shrewd mind; 9 without a good memory, 
one would not be able to recall past experiences appropriately. He also thinks memory 
plays a central role in reasoning and knowing, as well as in the process of formation 
and recognition of concepts. 10 When memory fails, we may find ourselves in trouble: 
we might not be able, for instance, to follow a process of reasoning and draw the correct 


8 

9 

10 


1987 247-248,314-316. 


See von Staden 

Galen, On tbe Order of my Own Books IV.3 (ed. V. Boudon-Millot, Paris 2007). 

Galen, On tbe Tberapeutic Metbod X. 134.13-15 K., where Galen mentions that donkeys, too, have memory. 
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conclusions; or, we may not recognize our relatives, or even ourselves. 11 He also discusses 
the importance of memory fbr developing and maintaining practical skills, since we can 
lose the ability to perform activities in which we were experts. Thus, what we have from 
Galen are considerations of memory across many different works, some more theoretical 
than others, but almost always in the context of the medicitie of memory. 


2.1 Localization of memory 

One of the debates in Galen’s time was where to locate the hegemonikon, the ruling 
center of the soul, which includes the cognitive faculties, within the human body. 12 
The debate was centered on two main positions, encephalocentrism or cardiocentrism. 
Memory is an important element in this story, as it is one of the central cognitive faculties 
along with reason and imagination. Galen supported the encephalocentric view, i.a. by 
means of extensive dissection of animal bodies (including vivisection), and attempted 
to defend his position in many of his works. 13 Thus in On the Doctrines of Hippocrates 
and Plato 14 Galen argues that humans are governed by three different “principles” or 
“starting points” (, archai ), located in three different parts of the body, one in the head, 
the other in the heart and a third in the liver. The work of the arche located in the head 
is to provide imagination (cpauTacna), memory (puf)pr|) and recollection (6ct>dpur|cjiq), 
knowledge (£nicrrf]pr|), thought (vör|aiq) and ratiocination (6iar>ör|aiq). We find Galen 
also arguing in favor of this position in On tbe Affected Parts, where he says that 

To us, as adherents of the evidence from the anatomy, it seems reasonable that the 
soul is itself located in the body of the brain, from where reasoning comes into 
existence, and where the memory of the perceptible impressions lies. 15 

This connection of anatomical research and theoretical reasoning is characteristic of 
Galen’s way of thinking. We find, for instance, in On tbe Doctrines of Hippocrates and Plato 
VIII Galen arguing by logical reasoning in favor of the localization of hegemonikon in 
the brain. 16 As the hegemonikon is in the brain, and memory is ‘part’ of the hegemonikon, 
therefore memory is in the brain too. Moreover, as memory is a faculty that has as its main 
function the preservation of impressions, Galen believes,much in tune with the wax-tablet 
metaphor, 17 that the substance to which memory belongs must be soft in order to receive 
those very impressions and keep them stored correctly: 

The substance (of the brain) is similar to the nerves, of which it was meant to be 
the source, except that it is softer, and this was fitting for a part that was to receive 
all sensations, produce impressions and understand thoughts. 18 

But how are memories formed? 
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Galen, On the Causes of Symptoms VII. 200.19-201.4 K. 

On the historical development of the concept of hegemonikon, see Rocca 
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PHP 438.28-34 (De Lacy). 

De Loc. Aff. VIII. 174.16-175.7 K.: toic; yap ek xrje; äyaxoprjc; cpaiuopspoic; aKoXouOoüaxy ppiy süAoyoy 
Ecpaiysxo, xpy p£y vi/uxpy aüxpy £y xtö atopaxt xoü EyKEcpaXou KaxcpKtjcrOai, k<x0' ö Kai xö Äoy(^Etr0ai 
yiyyExat, Kai p xtöy aicr0pxiKtöy cpayxaattöy änÖKEixai pyppp- Another passage where Galen mentions 
memory as belonging to the rational part of the soul is That the Faculties of the Soul follow the Mixtures of 
the Body n.1-9 Bazou / IV 771-772 K. 
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2.2 The formation of memories 

According to Galen, memories are dependent on perception (ocicj9r|CTiq) and made of 
impressions (cpaPTOccriai). 19 These impressions leave traces (xunoi) in the individual’s 
memory of the objects and situations with which they are in contact in everyday life. 
For this process of encoding to be done correctly three conditions must be fulfilled: (i) 
the impression must be clear; (ii) individuals must pay attention to what is going on in 
their field of perception; and (iii) the individual’s physiological make-up must be in an 
appropriate condition. 

Thus, for instance, if an impression reaches the sense Organs but these are not working 
properly, the impression might not pass the threshold of primary Sensation, and therefore 
there is no transmission of Information to a deeper level of storage. As an example, Galen 
mentions people under strong emotional States (fear and anxiety), drunkenness or during 
sleep, as being unable to grasp the impressions correctly because, as their souls are working 
dimly, they are not paying attention with the entire mind (pf| npoasKTiKtüc; rraim tüj 
vtö) to what is happening, and therefore the impressions are dim too. Consequently, the 
impressions will not remain stähle in memory. We might infer from this that both the 
physiological and psychological make-up are two sides of the same coin, which we cannot 
split when studying Galen’s conception of memory. 

However, Galen goes further, claiming that if “one grasps traces of the things in the 
impressions clearly, one preserves them forever, and this is remembering” 20 , yet if the 
opposite is the case, the impressions are fated to fade away, and this is forgetting. 

It seems that an innovative approach to memory pioneered by Galen is the role of the 
psychological attitude of attentiveness (prosektikos) for the correct process of transition of 
impressions into memories, and for the possibility that they might be recalled at a later 
stage in an appropriate way. 21 Yet both the bodily and psychological conditions might 
turn into pathologies with different levels of severity. 


2.3 Pathologies of memory 

The main part of the text where we find Galen writing about the pathologies of memory 
is in Book III of On the Affected Parts, where he deals with a clinical case of loss of memory. 

Among the psychological pathologies affecting memory - as a result of dyskrasiai 
of the organism or of some of its parts - we find mörösis, lethe, lethargos, epilepsia, and 
also episodes of delirium (napavoioc). 22 These pathologies might be either transitory or 
chronic, affecting reasoning and/or memory, or only some particular functions depending 
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xoic; neüpotc;, con EpsAAen äpxfi YEvfjaEaOai, nAr|n öcrur paAaKtoxspoc; aüxtön undpxst. Kai yap Kai xoüx' 
EnpsiiE reo nacrac; p£n eiq auxön xac; aicr 9 x|(j£i<; EKÖs^opsna), nacrac; 6s cpanxaalac; cpanxacnto 0 r|(rop£na) 
Kai nacrac; nopaEiq nopcronxi. In UP 1. 641.11-19 Helmreich. Galen mentions again that the faculties of 
memory (pEpnxipsnon), imagination (cpanxacnoüpEnon) and reasoning (Aoyi?(6p£non) are located in the 
hegemonikon. 

For memory as dependent on perception (ata0r|cric;), see Galen, On the Elements according to Hippocrates 
76,13 (De Lacy). The section where Galen develops his view on the formation of memories in greater 
detail is chs. 5 and 6 of Book II of On the Movement of the Muscles (De Motu Musculorum) 33.12-37.15 
Rosa = IV.440.5-450.15 K. We find brief remarks regarding memory on Galen’s oeuvre in Pigeaud 15 
159-170, and also in Siegel 1973 147-149. 


Mot. Muse. 35.9-11 Rosa = IV.445.4-5 K. an psn oün Enapysic; xouq xunouc; xün npaypdxton En xaiq 
ipanxacrlatc; Aaßn, ötaaco^Ei psxpt nanxöc;, Kai xoüxo pEn xö pnxiponsÜEin Ecrxin. 

Mot. Muse. 35.7-11 Rosa = IV.445.1-6 K. 

The main source is DeLoc.Aff, Book III, VIII 147-168 K, but we also find important remarks in De Sympt. 
Caus. VII.200-202 K. 
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on memory, such as the ability to perform certain skills (for instance reading, and some 
unspecified tecbnai ), or even recognition. 23 

What is relevant for Galen’s explanation of memory’s dysfunctioning is that the brain 
suffers an intense loss of temperature, which we find happening in some mental disorders, 
such as epilepsia and morosis, but also in old age. 24 This cooling might be a primary affection 
of the brain or a co-affection, where the cause of its temperature loss is located elsewhere 
in the organism, but it might also lead to lower levels of psychic and natural capacities. 
For instance, as one grows older the organism becomes colder and drier, which might 
cause increasing difficulty in retaining new information, producing new memories and 
recalling old ones. 25 Therefore, the quality of the brain’s substance is a crucial condition 
for the functioning of memory. 


3 Late antiquity and the location of memory in the posterior 
ventricle of the brain 

For all Galen’s clinical observations about memory, its physiology and pathology, he did 
not locate memory anywhere specific within the human brain; and although he was well 
aware of the brain’s main structures, the ventricles and the membranes, based on careful 
examination and dissection of animals whose brain was dosest in size and structure to 
that of humans, he did not specify the place within the brain where cognitive faculties 
were located. Indeed, in one passage he even positively speaks against the tendency of 
other physicians to differentiate the cognitive faculties according to different parts of the 
brain. 26 

It is only towards the end of the fourth Century that we encounter the first extant 
attempt at localization of memory within the posterior ventricle of the brain. 27 The theory 
is first attested in the treatise On the Nature of Man by Nemesius of Emesa. This work 
is, essentially, a philosophical anthropology: it discusses human nature and its position 
within the natural world and the cosmos at large. 28 Although Christian in background 
and orientation, the work draws heavily on Greek philosophy and medicine, and Aristotle, 
Plato, Flippocrates and Galen are frequently mentioned. Nemesius adopts the teleological 
view of the nature of human beings found in Plato’s Timaeus and Aristotle’s Parts of 
Animals, but he enriches it by also incorporating Galen’s teleological account of the parts 
of the human body in On the Usefulness of the Parts. Nemesius shows with a remarkable 
amount of detail how the design of the body is present even in the minutest detail of 
bodily functions such as nutrition, digestion, respiration and the pulse. 
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also for forgetting as a result of advanced age De Sympt. Caus. VII 201.4-5K. 

Galen, On the Therapeutic Method X.456-457 K., quotes Plato’s Phaedrus 276d3, claiming writing as an 
antidote against the tendency to forget that is a consequence of growing old: yupud^enu epauxöu, eic; xe 
xd napöuxa XPt|atpu)xaxoi> yupuaenoy Eiq xe xö xfjc; Af|0t|t; yfjpac;, cüc; ö nAaxinu eppain, ünopuppaxa 
OpaaupuTÖpsuoi;. This might be a rhetorical stance, but seems to show that ageing and forgetting are 
correlated. 

Galen, On Affected Parts III.9 (VIII. 174—175 K). 

See Grunert 


See Sharples andEijk 
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It is in this connection of functional anatomy that Nemesius discusses various func- 
tions of the soul, and that he comes to speak of the relationship between Sensation or 
imagination {topbantastihon ),thought and memory. He systematically assigns each psychic 
function to a specific part of the body, which he designates as its “instrument” ( organon ); 
in the case of memory (ch. 13) he assigns it to the “posterior cavity of the brain” a claim 
for which he offers empirical justification: 

Thus the faculty of imagination hands on things imagined to the faculty of 
thought, while thought or reasoning, when it has received and judged them, passes 
them on to the faculty of memory. The organ of memory, too, is the posterior cavity 
of the brain, which they call the cerebellum and the enkranis, and the psychic 
pneuma within it. Since we say that the frontal cavities of the brain are the origin 
and roots of Sensation, that of thought the central cavity and the posterior of 
memory, it is necessary to demonstrate whether this is the state of affairs, lest we 
should seem to believe what is being said without having a good reason for it. The 
most adequate demonstration is gained from the activity of the parts. If the frontal 
cavities are damaged in any way, the senses are impaired but thought remains 
unharmed. If the central cavity alone suffers, thought is overthrown but the sense- 
organs continue to preserve their natural [power of] Sensation. If both the frontal 
and the central cavities suffer, reason is damaged together with the senses. But if the 
cerebellum suffers, memory alone is lost together with it without Sensation and 
thought being harmed in any way. But if the posterior suffers together with the 
frontal and central ones, sense, reason and memory also are destroyed, in addition 
to the whole creature being in danger of perishing. This becomes clear from many 
affections and Symptoms, particularly from phrenitis. For the senses of some of 
those with phrenitis are preserved and thought alone is harmed. 29 

The theory set out here distinguishes memory as one of the three key cognitive functions 
of the brain alongside thought and imagination (to phantastikon, which also includes 
Sensation), and as such it builds on Galen’s System of soul functions. Yet it goes beyond 
Galen in mapping each of these three functions onto a different part (“cavity”) of the brain: 
imagination in the anterior, thought in the central and memory in the posterior cavity of 
the brain. Each of these localizations is supported with empirical evidence of cognitive 
dysfunctioning as a result of trauma or disease, such as phrenitis (an acute form of mental 
derangement). How this theory was arrived at and by whom, we do not know, though the 
empirical evidence mentioned suggests a medical origin. Indeed, a very similar theory is 
found in the early Byzantine medical encyclopaedia by Aetius of Amida, in the chapter 
on phrenitis, and attributed to the Pneumatist physician Posidonius of Byzantium, who 
was probably a younger Contemporary of Nemesius: 

Phrenitis is an inflammation of the membranes surrounding the brain during 
acute fever, causing insanity and loss of reason ... There are several different kinds 
of phrenitis, but the following three are most important. Either only imagination 
is affected and reasoning and memory are spared; or only reasoning is affected and 
imagination and memory are spared; or imagination and reasoning are affected 
and memory is spared. Furthermore, loss of memory due to febrile diseases usually 
destroys the faculties of reason and imagination as well. A disorder of the anterior 
part of the brain affects only the imagination; a disorder of the middle ventricle 
leads to aberration of reason; a disorder of the posterior part of the brain near the 
occiput destroys the faculty of memory, usually together with the other two. 30 

29 Nemesius, ch. 13, p. 69,16-70,13 (ed. Morani, Leipzig 1987). 

30 Posidonius as quoted by Aetius of Amida, Medical Books VI.2 (ed. Olivieri, vol. 2,125). 
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The theory of ventricular localization of cognitive functions is, in a way, an ancient pre- 
cursor of Contemporary attempts in neuroscience to locate specific functions in specific 
sections of the brain, and to make these attempts plausible by means of brain scans 
and other methods of neuro-imaging. Regardless of its factual (in)accuracy, 31 it was very 
influential and set the tone for many centuries, in which the theory was further developed 
and refined, with sub-distinctions being introduced within the rational and memorative 
part of the soul. Obviously, the idea of localizing cognitive functions in different sections, 32 
or even in the different halves of the brain, 33 was attractive to philosophers and medical 
writers of late antiquity and the early medieval period, such as Avicenna, who used this 
and other medical evidence to ‘update’Aristotle’s obsolete cardiocentrism. 


4 Medieval debates: Thomas Aquinas and William of Ockham 

Like their ancient predecessors, medieval philosophers were fully aware that an analysis of 
memory must not be missing in a comprehensive theory of the soul, for one cannot give 
a satisfactory explanation of the soul unless one pays close attention to all of its functions. 
Memory is a crucial function, as Aristotle famously pointed out at the beginning of his 
Metaphysics. Human beings cannot acquire knowledge, he wrote, unless they have expe- 
rience; and they cannot have experience unless they have memory, “for many memories 
of the same thing produce finally the capacity for a single experience.” 34 Thus, it is my 
detailed memory of a given plant that enables me to compare the plant I actually see with 
the plant I saw in the past, to detect similarities, and to realize that they belong to the 
same species. I thereby acquire an experience and eventually knowledge of that species 
- knowledge I would not have without memory. But what exactly is memory about? To 
what extent is it a reliable source of knowledge? And which capacity or faculty of the soul 
makes it possible? 

Medieval philosophers examined these questions in great detail. Inspired by Aristotle, 
they were particularly interested in the capacity that is responsible for memory. 35 Thomas 


31 


32 


33 


34 

35 


For a discussion of Nemesius’ theory from a Contemporary perspective see Van der Eijk 2008 As far as 
memory is concerned, the suggested location ‘in the posterior ventricle’ or ‘in the cerebellunr could make 
sense in relation to the temporal horn of the lateral ventricle, which is next to the hippocampus, the seat 
of short-term memory formation. From a modern point of view, however, damage to the cerebellum may 
result chiefly in disorders affecting movement and balance but not in memory loss; and damage to the 
brain tissue near the occiput may result in loss of vision rather than memory. 

Thus the Alexandrian commentator John Philoponus, in his Commentary on Aristotle On tbe Soul (p. 
155.20-30 Hayduck), refers to a similar theory: “It is also evident that from the affections of the body 
something proceeds to the soul, too. For when the one suffers, the other suffers, too, and when the 
one is in good mood, the other cheers with it. Also the fact that the body, when it is in this or that 
condition, hinders the soul or does not hinder it, is known to everybody, whereas this hindering of the 
soul through the body would not happen if not some sort of sympathetic reaction proceeded from the 
soul’s relationship with the body to the soul in this way, just as memory is affected when a particular 
cavity at the back of the brain is affected, as is the rational part of the soul when some other cavity is 
affected, and when it is in a certain state the soul is easily affected by imagination, but when it is in a 
different state, it is very difficult for it to imagine.” 

As testified by the source Anonymous of Brussels, the author of a late antique Fatin treatise on human 
nature, who locates Sensation in the right hemishphere: “The brain derives its power of Sensation and 
thinking from the blood and the natural heat. It contains one part with which it understands, one part 
with which it perceives. Thus there are two brains in the head, one which provides understanding, the 
other Sensation. The right part is the one with which one perceives, the left is the source of understanding.” 
(ed. M. Wellmann, Die Fragmente der sikelischen Arzte Akron, Philistion und des Diokles von Karystos, Berlin 


1901,234). See the discussion by Fokhorst 1996 and Harrington 1987 

Met. I.i (98ob29-98iai), trans. W.D. Ross in: The Complete Works oj Aristotle, Princeton 1984,1552. 

Of course, it was not only Aristotle but also a number of commentators of late antiquity (among them 
Themistius and Alexander of Aphrodisias) and Avicenna who sparked their interest in capacities and 
faculties. For a brief survey, see Hasse 20 
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Aquinas (ca. 1225-1274) is a telling example. He explicitly asks if memory is to be ascribed 
to the sensory or the intellectual capacity of the soul, thereby attempting to localize it. 36 
Yet why does it matter where memory is situated? We can find an answer to this question 
if we look at Aquinas’ general account of cognition. According to his empiricist program, 
cognition always Starts with sense perception: we perceive sensible properties of things 
around us and form sensory images (so-called “phantasms”) of them. ’ 7 It is clear that it is 
the sensory capacity, present in bodily organs, that is responsible for this process. And it is 
equally clear that brüte animals as well as human beings can form sensory images because 
they are all endowed with sensory capacities. However, unlike animals, human beings have 
an additional intellectual capacity that enables them to create abstract concepts and to 
form judgments about external entities. Thus, when I see a tulip in the garden I am not 
only able to form an image that presents this plant with its specific color and shape, I can 
also create a concept that indicates its universal features, and I can produce a judgment 
like ‘Tulips have leaves’ or ‘Tulips bloom in spring! Adog Standing next to me and looking 
at the tulip is utterly incapable of doing that - it cannot go beyond the sensory level. It is 
therefore of crucial importance to refer to two capacities in human beings: their sensory 
capacity enables them to have access to particular things, whereas their intellectual capacity 
makes it possible for them to grasp universal features. 

Given this background theory, it is not surprising that Aquinas asks about the capac¬ 
ities that are required for memory. The thrust of this question can easily be illustrated. 
Suppose that I am now remembering the tulip I saw yesterday in my garden. Do I simply 
remember a particular thing so that I need nothing but a sensory capacity? Or do I also 
remember universal features so that I need an additional intellectual capacity? Aquinas 
examines this problem with great care. He first points out that the sensory capacity is 
indispensable. In fact, he mentions memory as one of the four inner senses, along with 
common sense, imagination and the estimative power. 3S Its function and Cooperation 
with the other three senses can again be illustrated with the tulip example. Once I 
have seen and smelled this flower with my external senses, I can collect all the sensible 
properties thanks to the common sense. The imagination then produces a phantasm that 
presents the tulip as a special thing with particular features, and the estimative faculty 
evaluates it as something pleasant and enjoyable. All these activities stimulate memory, 
the fourth inner sense, which Stores what has been produced by the other senses. That is, 
it retains the image of a particular thing that is taken to be pleasant and enjoyable. Aquinas 
calls it “the störe-house” (thesaurus), which has a purely passive function: it does not add 
any element to the sensory image, nor does it transform or manipulate it - it simply Stores 
it the way it is. 

It is clear that this inner sense is located in the body and that it therefore depends on a 
bodily organ for its functioning. Aquinas does not explain where exactly it is located, nor 
does he enter into physiological details about the way it functions, but he does make 
clear that it cannot work properly unless it is present in a healthy, well-grown body. 
He even gives two examples in order to illustrate how memory can be impeded if the 
body is imperfect. 39 New-born children have worse memory than adult people, he claims, 
because their head is not yet well disposed; and very old persons also have worse memory 
because their head is no longer well disposed. Vague and general as these remarks are, 
they show that Aquinas is fully aware of a correlation between memory and its bodily 
implementation: the worse the relevant bodily organ is disposed, the worse memory as 
an internal sense will function. 


36 

37 

38 

39 


Summa tbeologiae I, q. 79, art. 6, ed. R Caramello, Rome/Turin 19 52, 38 6-388. 
Summa tbeologiae I, q. 84, art. 1; for a concise analysis, see Pasnau 2002 171-199. 
Summa tbeologiae I, q. 78, art. 4. 

De memoria et reminiscencia, cap. 8, ed. Leonina XLV/2, Rome/Paris 1985,132b. 
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If human beings had nothing but this inner sense, they would be exactly like animals 
that störe images and reactivate them later. It is obvious, however, that human beings can 
do more than deal with images. When I remember the tulip I saw yesterday, I am not only 
able to reactivate an image that presents an object with green leaves and red petals, I can 
also realize that it was a tulip. That is, I can categorize the thing I saw as an object of a 
certain type. To do that, I clearly need the concept ‘tulip! a concept that enables me to 
distinguish the flower I saw from other objects. And I cannot come up with this concept 
unless I use my intellectual faculty. Memory in human beings is therefore not a purely 
sensory affair. It involves sensory and intellectual activities and hence requires two types 
of capacities or parts of the soul. Aquinas is very clear about this point: 

So consequently, if memory is taken only as the power of preserving species [i.e. 
concepts], then one must say that memory is in the intellective part. On the other 
hand, if the nature of memory is that its object be past, as past, then memory will 
not be in the intellective part, but only in the sensory part, the part that apprehends 
particulars. 40 

Human memory is obviously sensory insofar as it is about particular objects, and intellec¬ 
tual insofar as it includes a conceptualization of these objects. This is the main reason why 
it differs crucially from the memory to be found in animals. Aquinas uses two different 
terms in order to distinguish the two types of memory: human beings have reminiscentia, 
while animals only have recordatio. 41 To be sure, this does not exclude the possibility for 
human beings to have mere recordatio in some situations. Suppose that you walk through 
a garden and quickly look at the flowers around you without thinking what kind of 
flowers you are seeing. You simply register a number of red and green objects. If you 
then remember them later, you will only be able to reactivate images with red and green 
patches; your memory will not differ from that of a dog. Yet in many situations you realize 
that you see flowers of a certain type; consequently you will remember them as tulips. In 
a nutshell, the use of your intellectual faculty enables you to have reminiscentia and not 
simply recordatio. Aquinas even claims that conceptual memory enables human beings to 
go through chains of reasoning. 42 Thus,you cannot only remember the entity with green 
leaves and red petals as a tulip, you can also reason ‘It was a tulip and therefore a plant’ or 
‘It was a plant and therefore a living thing that grows and dies! This is possible because the 
concept ‘tulip’ is intimately connected with other concepts, and whenever you activate a 
single concept you relate it to many other ones. To put it in modern terms, one could say 
that you activate a large conceptual space and make moves in that space. This is something 
no non-rational animal is capable of doing. 

The fact that memory requires both sensory and intellectual capacities has an im¬ 
portant consequence: only a fully-fledged human being can have true memory. Neither 
a purely material being that is deprived of intellect nor an immaterial being that lacks 
the senses is capable of remembering things as particulars belonging to a certain type of 
things. This consequence poses a problem for all medieval authors, among them Aquinas, 
who subscribe to the thesis that the human soul will be separated from the body after 
death. Does this mean that the separated soul, which is completely immaterial, will no 
longer have true memory because it will lack a body and hence well-functioning inner 
senses? Being aware of this awkward consequence, Aquinas tries to avoid it. He claims 
that “once it has been separated from its body, the appropriate mode of understanding 
of the soul is to turn toward intelligible things straightaway - just as is appropriate for 


40 Summa tbeologiae I, q. 79, art. 6 , trans. R. Pasnau in: The Treatise on Human Nature, Indianopolis 2002,91. 

41 Summa tbeologiae I, q. 78, art. 4, corp. 

42 Summa tbeologiae I, q. 78, art. 4, corp. 
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other separate substances.” 43 Thus, when my soul is separated from my body, it will no 
longer turn toward a phantasm that presents the color and the size of the tulip I saw. 
It will simply grasp a number of concepts, which are immaterial items that exist in the 
intellect, and it will remember the tulip as something falling under these concepts. The 
problem is, however, that concepts are always universal. No matter how many concepts I 
have, they will never relate me to a particular tulip. Even if I use a large bündle of concepts, 
say ‘tulip-flower-blooming-red’ I will not remember the unique rose in my garden. I will 
instead be cognitively related to any item that falls under this bündle. Aquinas seems to be 
aware of this problem. He States that a separated soul has cognitive access to a particular 
thing, but then hastens to add: “not one that is certain and determinate, but one that is 
general and confused.” 44 But what is the value of general and confused memory? Do I 
really remember a tulip or, more importantly, individual persons if I do not remember 
them as distinct individuals, but only as human beings falling under certain concepts? 

William of Ockham (ca. 1286-1349) saw this problem clearly and was therefore 
dissatisfied with Aquinas’ solution. 45 He insisted that a satisfactory theory of memory 
should be able to explain how a human soul - even a soul separated from the body - can 
have determinate memory of particular things. That is why he devoted a long discussion to 
the memory of separated souls. Once we understand how determinate memory is possible 
in this special case, he assumed, we can also explain how it is possible in life before death, 
since the basic structure of the soul is the same before and after death. 46 

How then is memory to be explained according to Ockham? We cannot answer this 
question unless we take a short look at his general theory of cognition. 47 Like Aquinas, 
Ockham claims that cognition always Starts with sense perception. Yet unlike Aquinas, he 
denies that there are any universal features that can be detected by means of the intellect. 
He defends the thesis that both sensory and intellectual capacities make particular things 
with particular features cognitively accessible. In his view, there is a two-step process: the 
senses that are acted upon by external things first provide sensory cognition of particulars, 
which consists in sensory images; the intellect then forms mental terms and sentences and 
thereby produces intellectual cognition. 48 The important point is that the first mental 
sentences are always about particular things. Thus, when I see the tulip I form the sentence 
‘There is a red tulip in front of me’ - a sentence about a particular tulip, not about tulips 
in general. 

Now the crucial question is: how can I remember that particular tulip? It is at this 
point that Ockham parts ways with Aquinas. He rejects the view that I need a sensory 
image. All that is required is a habit, i.e. an acquired disposition, in the soul. 49 And this 
habit remains in the soul even after it has been separated from the body. Thus, even when I 
no longer have an image that presents something red and green, I have a purely intellectual 
disposition to reactivate the earlier intellectual cognition. But how can I reactivate it? 
Ockham’s answer is clear: I need to produce a higher-order cognition that has the earlier 
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Summa tbeologiae I, q. 89, art. 1, corp.; trans. R. Pasnau, 205-206. 

Summa tbeologiae I, q. 89, art. 3, corp.; trans R. Pasnau, 210. See also Quaestio disputata de anima , art. 20, 
corp., in Quaestiones disputatae, ed. P. Bazzi et al., Turin / Rome 1949,356-357. 

He explicitly discusses and rejects it in Reportatio IV, q. 14 (OTh VII, 290-292). All references to Ock¬ 
ham’s works apply to his Opera Theologica (= OTh) and Opera Philosophica (= OPh), St. Bonaventure 
1967-1988. 

Ockham justifies this claim by arguing that the intellectual part of the soul is a really distinct substantial 
form that has the same functions before and after death. On his metaphysics of the soul, see Perler 2010 
He presents the core of his theory in Ordinatio, prol., q. 1 (OTh I, 16-47). For a detailed analysis, see 
McCord Adams 
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and Perler 


All the mental sentences form together a mental language, as Ockham unhesitatingly affirms in Summa 
Logicae 1 . 1—4 (OPh 1 , 7-16). On this crucial assumption, see Lenz 
Reportatio IV, q. 14 (OTh VII, 293-294). 
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intellectual cognition as its object. 50 Thus, I need to come up with a type of intellectual 
cognition like ‘I think that there was a red tulip in front of me! Strictly speaking, this 
cognition has two objects, as Ockham points out, namely the earlier cognition and the 
fact that it occurred in the past. That is why I think that there was a red tulip in front of 
me; I am not simply replicating the earlier cognition. 

The important point about this explanation is that even the separated soul can re- 
member a particular object because it has a habit that brings back, as it were, the earlier 
cognition. As the reference to the particular object was already fixed in this earlier cogni¬ 
tion, no sensory image is necessary. Nor is an external Stimulus required. In Ockham’s view, 
the soul is an autonomous agent that can activate a habit on its own. This can again be 
illustrated. Suppose that I saw the tulip yesterday and that I acquired a habit of reactivating 
this cognition. How can I make use of this habit now? I do not need to encounter the tulip 
again, nor do I need another person or some object that triggers my habit. I can trigger 
it myself, viz. by wanting to remember what I saw yesterday. Of course, there are limits 
to what I can remember. Only a habit that is fresh and strong can be triggered. If I had 
seen the tulip more than a year ago, I would hardly have the right kind of habit. Habits 
come in degrees and can become weaker after some time. That is why I cannot remember 
everything I once experienced. However, if I have a strong habit, then I can - and in fact 
offen do - remember things simply by wanting to bring back an earlier cognition. 

Quite obviously, Ockham endorses the view that memory is a purely intellectual 
affair. The fact that the earlier cognition was based on some sensory experience does not 
necessitate a sensory activity at the moment in which this earlier cognition is restored. 
All that is required is the triggering of an intellectual habit. But what exactly do we 
remember when the habit is triggered? In his answer to this question Ockham is again in 
disagreement with Aquinas. According to Aquinas, we remember things (mostly material 
objects) which we encountered in the past. By contrast, Ockham holds that we remember 
our own earlier cognition of these things. He emphasizes that “an act of remembering 
is primarily about objects like ‘I saw) ‘I heardj ‘I understood!” 51 Thus, strictly speaking I 
do not remember the tulip, but my earlier seeing of the tulip. This means, of course, that 
memory is always about mental items, not about material things. And it is thoroughly 
subjective: we do not remember things as they really were, instead we remember our 
own cognitive access to them. Since every person has their own access, every person has a 
different object of memory. 

At first sight, this thesis looks quite puzzling. Is it really the case that there is no 
common object of memory for different persons? Shouldn’t we rather say that many 
persons who saw the same tulip remember the same object? Admittedly, they may describe 
it in different ways because they saw it in different perspectives. Yet no matter how much 
they differ in their description of details, they will all refer to the tulip, not to their own 
acts of perception. Otherwise they could never talk about the tulip. Each of them would 
be imprisoned in their own subjective world of individual experiences. 

Ockham sees the danger that his position risks collapsing into a devastating form of 
subjectivism. He attempts to avoid it by distinguishing between a first and a second object: 
the first object is one’s own earlier cognition, and the second is the object of that cognition. 
He illustrates this distinction with an example. 52 Suppose that I heard a professor in a 
discussion at the university. If I later remember this Situation, my first object will be my 
earlier act of hearing, and my second object will be the professor, i.e. the object of my 
earlier act. I can therefore very well say that I remember the professor, but only insofar as he 
is my second (or indirect) object. And if many people who were present at the discussion 

50 Reportatio IV, q. 14 (OTh VII, 292). 

51 Reportatio IV, q. 14 (OTh VII, 295). 

52 Reportatio IV, q. 14 (OTh VII, 296-297). 
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later remember the professor, they are entitled to say that they remember the same object, 
namely the professor, but again only insofar as he is their second (or indirect) object. 

In drawing a distinction between two objects, Ockham tries to find a midway position 
between pure objectivism and pure subjectivism. On the one hand, he stresses that we do 
not simply remember things as past things. We remember them insofar as we perceived 
them in the past. Metaphorically speaking, we see them through the glasses of our own 
earlier cognitions. Since every person wears their own glasses, every person has different 
access to the past. On the other hand, Ockham makes clear that there are real objects - 
even objects common to many persons - which we see through the glasses. That is why we 
can talk about the same objects of memory, and we can even characterize them in similar 
ways. Or for short, there is the same objective world seen through many subjective glasses. 

Ockham draws this crucial distinction in his analysis of the memory of the separated 
soul. 53 His interest in this fleshless creature is not simply theological in origin, as one 
might assume, but first and foremost a philosophical one. He wants to explain how purely 
intellectual activity can provide memory - activity that can be found in an embodied soul 
as well as in a separated one. It is therefore not surprising that he pays no attention to 
physiological processes that lead to the acquisition and storage of sensory images. Nor 
does he look at possible errors in the storage and reactivation of images. His aim is 
to relocate memory: as soon as we see that nothing but intellectual habits and second- 
order cognition are required for memory, we can focus on the intellectual capacity alone. 
Analyzing memory amounts to scrutinizing the highest capacity in human beings. 


5 Early modern debates: Italian commentators on Aristotle’s De 
memoria 

Issues concerning the definition, localization, and psychophysiology of memory as one 
of the activities “common to body and soul” as Aristotle had presented it in the opening 
chapter of De sensu , 54 were still the object of heated debates among philosophers and 
doctors in the sixteenth and early seventeenth Century. This is especially true if one looks 
at those intellectual and institutional contexts - e.g. Italian universities - in which the 
study of Aristotelian natural philosophy and psychology mainly developed within the 
framework of medical faculties and in close interaction with - sometimes, in reaction to - 
theories and approaches to the ‘soul-body relationship’deriving from the Galenic medical 
tradition. 55 As a consequence of this interaction, as well as of a reappraisal of Averroistic 
rationalistic and deterministic attitudes, 56 on the one hand, and of Alexander of Aphro- 
disias’s views on soul and intellect on the other, 57 a number of ‘materialistic’ readings of 
Aristotle’s hylomorphist account of the ensouled body and its activities regained strength 
as early as the first half of the sixteenth Century not only against the main assumptions 
of Scholastic psychology, but also in contrast to a Contemporary neo-Platonizing trend in 
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It is significant that he does not pay attention to this distinction in his earlier (and much cruder) theory 
of memory that ignores the state of separated souls; see Reportatio II, q. 12-13 (OTh V, 261-267). On the 
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Aristotelian natural philosophy whose impact was particularly strong in the intellectual 
milieus of Florence and Naples. 58 

These developments within early modern Italian Aristotelianism are also reflected 
in the rise of contrasting views on nature and localization of memory and can be fully 
appreciated by looking at how sixteenth-century commentators on Aristotle’s De memoria 
dealt with two of the most controversial, yet essential, issues raised by this text, namely (a) 
the localization of memory in the perceptual part of the soul; 59 (b) the characterization 
of imagination (phantasia) and its association with the “common sense” (koine aesthesis) 
and the “primary perceptual part” (proton aistbetikon). Aristotle hints at the connection 
between the notions of phantasia, koine aistbesis and proton aistbetikon in the section of the 
first chapter in which he considers the role of phantasia in remembering and in thinking 
and addresses the question why it is impossible for us to think without a phantasm, in 
other words to think anything without continuity. Flowever, Aristotle argues, 

it is necessary to cognize magnitude and movement with the same faculty with 
which time is also cognized, and the phantasm is an affection of the common sense 
(patbos koinesaistbeseos); so it is clear that the cognition (gnosis) of these [magnitude, 
movement, time] belongs to the primary sense faculty (toiprotoiaistbetikoi ). 60 

It is precisely this double link of memory to the proton aistbetikon and the thinking faculty 
- ‘essential’ the former, ‘accidental’ the latter -, and the connection between ‘primary 
and common sense’ and phantasia , that is worth investigating in relation to the Italian 
commentary tradition, for three main issues are here at stäke: given that memory belongs 
to the perceptual part of the soul and more precisely to the proton aistbetikon (and therefore 
needs a bodily organ), where is it localized in the body? Second, how is the ‘accidental’ 
connection of memory and thinking to be understood and what theoretical and/or 
empirical arguments are there for or against this connection? Third, do the notions of 
common sense,phantasia and memory refer to the same faculty? Are they simply different 
denominations, or perhaps different aspects or manifestations of the same faculty? Do 
they depend on the same bodily factors and do they have the same localization in the 
body? 

As regards the localization and the bodily organ of memory, sixteenth-century com¬ 
mentators had to deal with two different, even conflicting, theoretical options: a car- 
diocentric view, based on Aristotle’s recurrent references to the region of the heart as 
the seat of the vegetative and sensitive soul and supported for example by Michael of 
Ephesus, who in his commentary on the De memoria defined the heart as the aistheterion 
of the ‘first and common’ aistbesis, and an encephalocentric view, 61 according to which 
memory has its physical seat in the posterior brain ventricle. This view was already rooted 
in Galen’s account of the pathophysiology of memory (as regards a generic localization 
of memory processes in the brain) 62 as well as in Nemesius’ first tentative localization 


58 

59 

60 

61 

62 


The relationships between Neo-Platonism and Aristotelianism (and especially between Marsilio Ficino’s 
philosophy and the thought of three Aristotelians such as Nicoletto Vernia, Agostino Nifo and Marcan- 
tonio Zimara) have been extensively investigated by Mahoney 2000 
Sttsupra, § 1. 

45039-12: pevEOoq 6' änayKaiou yutopl^Eiu Kai Ktupatu ü Kai xpöuou* [Kai xö cpduxaana xpq KOiupc; 
ai(j 0 f|cj£coc; mx 0 o<; Ecrxiu] ioctte cpauspöu öxt xö) npumo aioüpxiKtö xobxaiu p yutöaic; saxtn. 

In Parv. Nat. Comment., 1,15-19 Wendland (CAG, XXII/i): Ensihp yap p pupup nä0oc; p e^ic; saxi 
xpq KOiufjq ai<T0f|(j£(oc;, toc; Ecrxai 6pAot>, öxe nEpi xoöxtou Asysi, pxiq KOivp aicj0paxc; ed xiö nptöxcp 
aiaflpxppia) Ka016pt>xai, scrxi 6e nptöxou aioflpxpptov, toc; noÄÄctKiq Etppxat, p Kapöia. 

For Galen’s deliberations on the localization of memory in the brain and as ‘p art ’ of the hegemonikon , 
see De Loc. Aff. VIII. 174.16-175.7 K; PHP 438.28-34 (De Facy); UP. I.641.11-19 Helmreich; QAM 11.1-9 
Bazou / IV. 771-772 K. On pathophysiology of memory, see De Loc. Aff. VIII. 160.8-168.14 K.; De Sympt. 
Caus. VII 200.15-201.5 K. 
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of the psychic faculties in the brain ventricles (as regards the specific localization in the 
posterior ventricle); 63 it was, however, fully developed only within Arabic Aristotelianism 
- see, for example, Averroes’ Compendium in Parva Naturalia 64 - as part of the theory of the 
internal senses and as such received and further reworked by all the major figures of Latin 
Scholasticism. 

Among the Italian commentators of the sixteenth Century we find at least three dif¬ 
ferent approaches to the question of the seat of memory: the first, which we could define 
as encephalocentric ‘with qualification) is quite in line with what had been elaborated 
within Arab and Latin Medieval Aristotelianism and is perfectly exemplified by Simone 
Simoni’s (1532-1602) way of harmonizing Aristotle’s and Galen’s views. Simoni,who had 
received a medical education and was a professor of medicine and who is also famous for 
his quarrels with Schegk on the relations between philosophy and theology, is aware of 
the contrast between Aristotle, who identified the heart as the origin and the source of 
the affections and faculties of the sensitive soul, and Galen, who regarded the brain as the 
origin and seat of those faculties and affections.Nevertheless, Simoni argues that there 
is substantial agreement between Aristotle and Galen as regards the place in the body 
where the ‘simulacra’ and images of external objects are received, and this place would 
be the brain. 66 Simoni’s reading of the Aristotelian psychophysiology of sense perception 
clearly follows an interpretative strategy here, which Albertus Magnus had adopted earlier, 
for example in his commentary on the De somno et vigilia, in order to produce an account 
of the cognitive processes which, while declaring that it is Aristotelian) was nevertheless 
not at variance with the evidence provided by the anatomical investigations of the brain: 
this strategy consisted in conceiving of both heart and brain as centers or ‘origins’ of the 
faculties of the sensitive soul, with a substantial qualification, however: while the brain 
was defined as the seat of the physical processes through which these faculties of the soul 
were actualized, the heart was regarded as the seat of the soul itself, and therefore as the 
ultimate source, and the causa prima, of these faculties. 

A second, quite opposite, approach to the question of the localization of memory is 
characterized by an unequivocal endorsement of the cardiocentric view and a polemical 
rejection of some key points of the theory of the internal senses. A perfect example of 
this approach is provided by Bernardino Crippa’s (fl. mid-i6th cent.) commentary on 
the De memoria , in which the claim that the heart is the seat of the memory processes is 
coupled with a starkly materialistic representation of these very processes. Crippa defines 
memory as an “affection” or “state” of the common sense, or of the soul, which is the 
principle of Sensation, and in which phantasms are impressed and informed ( imprimuntur 
et informantur) through pbantasia. This parallel between common sense and soul is further 
developed by Crippa in what follows, as he argues that the common sense must be located 
in the heart as its natural seat, and, 


63 Nemesius, On tbe Nature ofMan, ch. 13,32-38 (p. 121 Sharples-van der Eijk): xö per» oüu cpauxacrxiKÖv 
napaöiöcoax xö) öiauorixtKtö xa cpaiuopeua* xö öe 6iauot|xiKÖu f) EhaAoYtaxiKÖy napaAaßöu Kai Kptuay 
napanspnEi xtö purmouEuxtKü). öpyauoy 6 e Kai xoöxou q öniaGsu KOtAia xoü syKEtpaAou, qn Kai 
napEyKEcpaAiöa Kai napEyKpauiöa KaXoüatu, Kai xö eu auxä) h/uxiköu nysöpa. 

64 Averroes, Comp. De Mem. Et Rem., i95vb44-64 (p. 57-59 Shields). 

65 Simone Simoni, In librum Aristotelis de Sensuum instrumentis et de his quae sub sensum cadunt , commentarius, 
apud Joannes Crispinus, 1566, 271: “enumeravimus supra animae sentientis passiones seu facultates: 
has in corde tanquam in sua origine et fonte esse de sententia Aristotelis certum est; Galenus econtra 
cerebrum earum originem et sedem esse statuit.” 

66 Simone Simoni, In librum Aristotelis de Sensuum instrumentis et de his quae sub sensum cadunt , commentarius, 
apud Joannes Crispinus, 1566, 271: “in hoc tarnen conveniunt, quod simulachra et imagines rerum 
extrinsecus obiectarum in cerebro recipiantur.” 
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since the activity of the sensitive soul is common to the body, all the impressions 
and representations (impressiones et informationes) of the phantasms must be received 
necessarily in the common sense and in the heart at the same time. 

For this reason and since memory is hampered by excessive cold and wetness, Crippa 
concludes, it cannot be doubted that the vis memoriae is located not in the posterior part 
of the brain, which is the coldest and wettest organ of the body, but in the heart. 67 

Crippa’s materialistic approach becomes even more evident in his rejection of the 
idea that memory is an intellectual or, as Crippa says, a “mental” faculty (memoriae vim, 
atquefacultatem non in ipsa mente). On the one hand, Crippa takes up quite an exceptional 
Position among the commentators on the De memoria in that he argues that memory is a 
faculty that grasps universals rather than singularia and belongs to the passive and mortal 
intellect (intellectui patibili, atque mortali, in quo memoriae vis inest ). 68 On the other hand, 
however, Crippa produces quite an articulate argument, in which he tries to establish 
that the process of abstracting universals from individuals, far from being a prerogative 
of mind, already begins in the external senses, which - as he says - Start knowing and 
perceiving the sensible species as universals, although still proximate to the individuals, 
and can be considered to be accomplished even in its very first stages, that is when the 
soul, and more precisely the common sense, receives species and forms of external objects 
without their matter as phantasms . 69 This prompts Crippa to look at the passive intellect 
and common sense as coinciding faculties, as he explicitly defines them when arguing 
that the vis memoriae “is necessarily located not in the mind, but in the passive and mortal 
intellect, which is the common sense” 70 

Another commentator who takes the heart to be the seat of the common sense and 
therefore the seat of memory is Leonico Tomeo (1456—1531 ) 71 , although his overall ac- 
count of memory is clearly at variance with Crippa’s materialistic approach to the question 
of whether Aristotle conceives of memory exclusively in passive or also in active terms. 
While Crippa stresses the receptive and passive character of the memory process, described 
in terms of a concrete physical impression taking place both in the soul and its bodily 
seat, Tomeo proceeds in a very different way, making a very sharp distinction between the 
soul as a formal principle and true agent of cognition and the heart as proton aistheterion 
acting as an instrument of the soul. He thus ends up with a (neo)-Platonizing reading of 
the Aristotelian notion of “things common to the soul and the body” This is perfectly 
in line with Tomeo’s overall commitment to making sense of the differences between the 
Aristotelian and the Platonic theories of memory and eventually harmonizing what prima 
facie seems an account of memory as pure “affection” ( passio) - the Aristotelian account 
- and the Platonic active conception of memory, according to which memory arises as 
the result of a voluntary conscious act that the soul performs on materials provided by 
the body through sense perception, while keeping itself distinct from the body. 72 In this 
connection Tomeo argues that the attribution to Aristotle of a ‘passive’ conception of 


67 Bernardinus Crippa, In Aristotelis librum de memoria et reminiscentia, apud Alexandrum Benacium, Bologna 
1567,28-29. 

68 Bernardinus Crippa, In Aristotelis librum de memoria et reminiscentia , 52. 

69 Bernardinus Crippa, In Aristotelis librum de memoria et reminiscentia , 31. 

70 Bernardinus Crippa, In Aristotelis librum de memoria et reminiscentia, 52: “unde memoriae vi, atque facul¬ 
tatem non in ipsa mente, sed in patibili, mortalique intellectu, qui est communis sensus, necessario sitam, 
atque locatam esse.” 

71 Leonico Tomeo, Aristotelis Stagiritae parva quae vocant naturalia, Paris: apud Simon Colinaeum, 1530, 73: 
“Quoniam enim memoria vel passio est et affectio vel habitus communis appellati sensusque primum 
nuncupavimus sensum ut cum de illa verba fient manifeste comprehendere licebit: qui sane communis 
sensus in primo collocari constituitque sensiterio censetur quod ipsum esse cor a physicis pene omnibus 
pro certo tenetur.” 

72 Bernardinus Crippa, In Aristotelis librum de memoria et reminiscentia, 78. 
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memory requires qualifications, as “the Peripatetics do not at all want that the affections 
and the impressions resulting from sensible things take place in the soul, but in the first 
organ of Sensation (inprimo sensiterio): but to the soul in itself pertain the judgment and 
the action concerning those things (animae autem ipsius esse iudicium etactionem circa illa)”. 7i 

A similar attempt to make sense of specific issues of Aristotle’s theory of memory 
by adopting neo-Platonizing lenses is also to be found when it comes to explaining what 
Aristotle meant when claiming that memory can also be accidentally of intelligible things, 
while not belonging to the rational part of the soul. This is, for example, the case in 
Chrisostomojavelli (i470-i538),who looks at the Aristotelian accountofthe relationship 
between memory and intellect in the light of the theory of the two memories. This 
theory, which had been put forward by Pierre dAuvergne and above all by Duns Scotus, 
developed theoretical elements originating from Neo-Platonic and Augustinian thinking 
and claimed the existence of a sensitive memory whose objects are individual and time- 
bound sensible images, and a distinct intellectual memory whose objects are intelligible 
universal forms, abstracted both from matter and from time. Javelli is very careful in not 
attributing to Aristotle the theory of the two memories. Rather, he tries to point out the 
reasons why Aristotle focused on one of the two actually existing forms of memories; in 
other words, he tries to justify Aristotle from a theoretical perspective different from, 
and in many ways conflicting with, Aristotle’s own views. This way of argumentation 
becomes particularly clear when it comes to explaining Aristotle’s claim that men can 
“accidentally” have memory of intelligible things. Javelli points out: 

Notice that while one can admit the existence of memory in the intellective 

part [of the soul] in man; nevertheless, it cannot actualize itself without sensitive 

memory, since man does not grasp the universal if not in a phantasm . 74 

Javelli’s strategy can be here considered as a fully Scotist one for two reasons: first, because 
Duns Scotus’ theory of the dependence of the intellectual on the sensitive memory, which 
presupposes the existence of two essentially distinct kinds of memory, is applied to explain 
why Aristotle attributed memory only to the sensitive part of the soul, so denying any 
character of ‘essentiality’ to the memory of intelligible objects; second, because Scotus 
himself, in the fourth book of his Ordinatio, had tried to defend the Statements of the 
Aristotelian De memoria and had presented his own theory as consistent with Aristotle’s. 75 

In order to better appreciate the Scotian background of Javelli’s reading of the De 
memoria, let us briefly look at another commentator, Antonio Scaino (1524-1612), who, 
in reading Aristotle’s De memoria, takes an overtly anti-Scotian stand. Up to a certain point 
Scaino’s line of reasoning runs parallel to Javelli’s, since they both recognize that for 
Aristotle memory is ‘essentially’ of sensible forms and only accidentally of intelligible 
forms. But then Scaino makes explicit reference to Scotus’ theory of the intellectual 
memory and rejects it not only as incompatible with the Aristotelian account but also 
as intrinsically false on the basis of the following argument: “before the intellective soul 
is made singulär, it is the place of forms (locus specierum) only potentially; when the soul is 
made singulär, then it is said to be in actuality, in such a way that it can think, which 
it could not do before.” No actual thinking and therefore no reception, retention and 


73 Bernardinus Crippa, In Aristotelis librum de memoria et reminiscentia , 79: “Peripateticos enim haud quaquae 
veile passiones impressionesque illas a sensibilibus rebus in anima fieri sed in primo sensiterio: animae 
autem ipsius esse iudicium et actionem circa illa.” 

74 Chrisostomo Javelli, Epitome in librum De memoria et reminiscentia , in Opera... in tres tomos digesta, Lugduni 
1580, vol. 1,334: “Et adverte quod licet detur in homine memoria in parte intellectiva: tarnen non potest 
exire in actum suum sine memoria sensitiva, quoniam homo pro hoc statu non intelligit universale nisi 
in phantasmate.” 

75 Johannes Duns Scotus, Ordinatio IV, 45,3, ed. A. Wolter and M. McCord Adams (1993), 201 and 203-206. 
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recollection of intelligible forms is granted by Scaino to a disembodied and universal 
intellect; on the other hand, once the intellective soul is individualized, it thinks because 
it is informed by the light that the agent intellect directs to the forms of things. 76 

Scaino’s rejection of intellectual memory fits a materialistic representation as well as 
a cardiocentric and explicitly anti-Galenic localization of the memory processes, which 
have much in common with Crippa’s reading of the De memoria. Scaino proceeds from 
the definition of memory as an affection concerning the primary sense faculty, and that 
of primary sense faculty as the ‘place’ in which one has cognitio phantasmatum, to the 
localization of this place in the heart. He then puts forward the supposition that in the 
primary sense faculty and more precisely in its organ or even better in its spirits are placed 
botb the common sense, which is the soul’s faculty that judges all the sensibles coming 
from the external senses ,and the imaginative faculty, which is concerned with phantasms, 
and memory. 77 In order to defend the cardiocentric localization of both pbantasia and 
memory against the encephalocentric hypothesis, Scaino refers to and tries to reverse the 
empirical argument ascribed to Galen, and adopted by many commentators starting from 
Averroes, according to which the localization of phantasia and memory, respectively, in 
the anterior and posterior ventricles of the brain can be demonstrated by looking at the 
different consequences of brain injuries in which only one of these ventricles is damaged. 
According to Scaino, the fact that failures of memory as well as of the imaginative faculty 
are to be observed in connection with brain injuries does not prove that such faculties are 
located in the brain, as there is a “concomitance” - as he defines it - between brain and 
heart, consisting in the fact that the spirit first produced in and by the heart is then refined 
and brought to perfection in and by different parts of the brain. Therefore, although 
brain injuries causing damage to the spirits can be detrimental to memory and pbantasia, 
nonetheless, this is not enough to disprove that memory and pbantasia reside in the heart 
as in their principal/peculiar source. 78 

One commentator who makes special efforts to combine a close and faithful reading 
of Aristotle’s text with a broader consideration of how the various streams of the Peri¬ 
patetic tradition have coped with the two issues at stäke here - localization of memory 
and individuation of an ‘intellectual memory’ - is Agostino Nifo. As regards the seat of 
memory and its relation to pbantasia and common sense, Nifo first of all points out that 
Aristotle makes no difference between common sense and phantasia, for, as he puts it, 
common sense is a phantastica virtus. At the same time Nifo defines a phantasm as an 
affection of both the virtus memorativa and the common sense, which are to his mind 
the only two internal senses admitted by Aristotle: a phantasm is an affection of the 
virtus memorativa insofar as it is stored in memory, which, as Nifo argues, “is perhaps 
in the brain” (haec fortasse est in cerebro). However, a phantasm is also an affection of the 
common sense, which Nifo locates in the heart, insofar as a phantasm is experienced 


76 Antonio Scaino, In librum de Memoria et Reminiscentia, in Paraphrasiscum adnotationibus in libr. Aristot. De 
Anima. Venetia 1599,68: “anima intellectiva est locus specierum potentia, antequam sit facta singula; facta 
deinde singula, sic in actu dicitur esse, ut possit intelligere, quod antea praestare non poterat. Intelligitur 
autem anima facta singula, quoniam sit formata virtute luminis intellectus agentis in ipsas species rerum.” 

77 Antonio Scaino, In librum de Memoria et Reminiscentia, in Paraphrasis cum adnotationibus in libr. Aristot. 
De Anima. Venetia 1599, 62: “Unde supponendum est, in corde residere ipsum primum sensitivum, et 
in ipsius spiritibus consistere, tum sensum communem, eam nimirum facultatem animae, quae iudicat 
omnia sensilia sensuum exteriorum; ut explicatum est in libro de sensiteriis et sensibilibus, et in libris de 
anima; tum phantasiam, quae proprie constituitur circa phantasmata, quatenus seorsum ab operatione 
sensuum exteriorum, species sensilis recepta apparet huic facultati animae, adeo ut illam persentiat, et 
quasi oculis perficiat; tum denique memoriam, quatenus contingit rei praeteritae notitiam in anima 
sentiente repeti sub quadam temporis connotatione.” 

78 Antonio Scaino, In librum de Memoria et Reminiscentia, in Paraphrasis cum adnotationibus in libr. Aristot. 
De Anima. Venetia 1599, 67. 
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by “being presented to the common sense” (sensui communi obiciuntur ). 79 Here it is clear 
that Nifo wants to save at least the core assumptions of the encephalocentric theory of 
the internal senses without betraying Aristotle’s cardiocentric views. And this attempt to 
harmonize encephalocentrism and cardiocentrism becomes even clearer when we look at 
Nifo’s threefold definition of memory. He argues that memory can be understood: (1) as 
a potentia that Stores the phantasms, and as such this faculty cannot belong either to the 
intellect or to the common sense, but has to be located in the brain; (2) as an image or 
appearance left in this potentia memorativa as the result of an apprehension that took place 
in the past, and in this respect memory is said to belong subiective to the virtus memorativa 
(that is to say, to the brain), but ‘ ut obiectum ’ to the common sense; (3) as the very act of 
remembering, and in this third sense it is said to belong essentially (perse) to the common 
sense (that is, to the heart), accidentally to the intellect. 80 

This reference to the accidental manner in which the intellect takes part in remember¬ 
ing brings us to consider how Nifo dealt with the question of whether Aristotle admitted 
the existence of an intellectual memory and whether such memory is conceivable at all. 

Nifo is perfectly aware that not only Aristotle but also the whole Peripatetic tradition 
denied the existence of a memory belonging to the intellectual part of the soul, although, 
he says, “it is not clear why they did so” An explanation could be that for Aristotle there 
is no distinction in the intellect between the faculty of grasping and that of retaining the 
intelligibles, whereas the sensitive part of the soul is endowed with two distinct faculties - 
common sense and virtus memorativa - and two distinct Organs - heart and brain -, each of 
which is responsible, respectively, for knowing and for retaining the sensible forms, once 
these forms have been grasped by the senses. For this reason, memory has to be located in 
the sensitive part of the soul, whereas affirming that memory belongs to the intellect is to 
say something equivocal. 

Nevertheless,Nifo somehow reintroduces the notion of intellectual memory by argu- 
ing that memory is twofold: one, absolute and independent, which belongs to the sensitive 
part of the soul; the other, intellectual and dependent, in that its actualization depends on 
something eise than intellect, viz. sense, for the soul never knows without a phantasm. For 
these reasons, Nifo concludes, “Aristotle says that ‘absolute memory’ belongs only to the 
sensitive part of the soul, but does notdeny that a dependent memory belongs to tbe intellect” 81 
Here the echo of Duns Scotus’ ‘dependency argument) which we have already referred to 
in connection with Javelli’s treatment of sensitive and intellectual memory, is undeniably 
strong. 


6 Conclusion 

Debates about the definition, localization and function of memory did not come to 
an end with Italian Aristotelians in the sixteenth Century. They continued throughout 
the early modern period and had a strong impact on the development of theories of 
cognitive capacities. 82 This is hardly surprising, given the importance memory has as a 
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Agostino Nifo, Parva Naturalia Augustini Nipbi Medices Pbilosophi Suessani, apud Scotus, 15 50, 77. 

Agostino Nifo, Parva Naturalia Augustini Nipbi Medices Pbilosophi Suessani , apud Scotus, 1550,77. 

Agostino N\(o,Parva Naturalia Augustini Nipbi Medices Pbilosophi Suessani, apud Scotus, 1550,78: “Aristote¬ 
les ergo absolutam memoriam solum ad sensualem partem attinere dicit, non tune negat dependentem 
memoriam ad intellectum pertinere.” 

For an overview, see Hatfield 1998 Note that memory played a crucial role not just in the extensive debates 
about human cognitive capacities, but also in those dealing with non-human capacities. Some authors 
(e.g. Montaigne) claimed that animals have true memory and therefore also true knowledge, whereas 
others (e.g. Descartes) denied that animal memory goes beyond the mechanical storing of sensory inputs. 
It was in fact memory that was adduced as evidence for or against the claim that animals have knowledge. 
For a detailed analysis, see Gontier : 
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capacity that enables human beings to re-identify things, to compare them and to grasp 
their temporal dimension. Medical and philosophical investigations went hand in hand 
in all these debates, as it was only a solid empirical (i.e. anatomical and physiological) 
analysis that made it possible for philosophers to make well-grounded claims about the 
localization of memory. Moreover, detailed knowledge of injuries and diseases made it 
possible to explain why and how human beings sometimes fail to have accurate memory. 
In fact, an analysis of bodily causes that are responsible for distorted memory proved to be 
of crucial importance, since it made clear what kind of processes are required for successful 
memory - dysfunctional cases shed light on the structure of well-functioning cases. 

Yet it was not only its function as a specific cognitive capacity that made memory an 
important subject of analysis. As has become clear in the preceding sections, it was also 
a more general problem that attracted the interest of many physicians and philosophers. 
They all agreed that we cannot understand what memory is unless we relate this cognitive 
capacity to other capacities, in particular to those responsible for Sensation, perception, 
imagination and intellection. But how are all these capacities related to each other? What is 
the general ‘architecture of the soul’? And how is this architecture related to the body and 
its parts? This array of questions shows that the examination of memory was motivated by 
a deeper theoretical interest in the general structure of the soul-body compound. A large 
number of thinkers, ranging from Aristotle to Agostino Nifo, thought that it is precisely 
the analysis of memory that leads to a better understanding of this compound, because 
memory makes clear that the capacities of the soul are intimately connected with parts of 
the body. Some even assumed that there is a one-to-one correspondence: each capacity of 
the soul can be assigned to a specific part of the body. 83 It is therefore hardly surprising 
that they focused on the correct localization of memory, debating about cardiocentrism 
and encephalocentrism. If we successfully indicate the place of this particular capacity in 
a part of the body, they argued, we gain an insight into the connection between soul and 
body. If we then relate memory to other capacities, which all have their specific place in 
the body, we can reconstruct the entire architecture of the soul insofar as it is manifest in 
the body. Or in short, we can detect the soul in the body. 

Given this interest in a general picture of the soul-body compound, memory was 
a test case for general theories about the place and the functioning of the soul in the 
body. Medical and philosophical analyses of memory are therefore to be seen as crucial 
ingredients of a larger project that aimed at explaining the mapping of soul and body. 84 


83 This claim was explicitly made by Nemesius (see § 3). 

84 This paper is based on collaborative work in the research group Mapping body and soul (D-2). Philip van 
der Eijk is responsible for sections 1 and 3, Ricardo Juliäo for section 2, Dominik Perler for sections 4 
and 6, and Roberto Lo Presti for section 5. 
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Parts, Wholes, and Quantity in Euclid’s 
Elements 

This paper develops a novel methodology, combining history of mathematics, philology, 
philosophy of mathematics, and logic. We develop a formal logical treatment of Euclid’s 
Elements, in which set theory plays no role, but the logic of part and whole does. We 
first consider a controversy about the nature of Euclid’s Elements Book II. For Euclid, 
the part-whole relation plays roles that are now played by arithmetic operations. This 
shows one crucial limitation of the controversial interpretation of this text as geometrical 
algebra. Returning to the beginning, we present a formal language for stating Propositions 
i through io (omitting 7) and proofs of them. Surprisingly, this has never been done 
(except for one recent approach, which differs from ours in an essential way). We conclude 
by sketching several significant ways in which this project can be further developed. 

Geometry; extension; body; logic; mathematics; transformation. 


i Introduction 

In this paper, we investigate the logic of continuous geometric objects and in particular 
the use of the concepts of part and ivhole in reasoning about those objects. We are pursuing 
two interconnected goals. One is the interpretation of Euclid, and especially the interpre¬ 
tation of his quantitative concepts and his use of the part-whole relation. The other is the 
development of a logic of continuous objects that does not presuppose set theory. To begin 
with, we sketch how these goals are connected. 

The foundations of mathematics are usually conceived in set theoretic terms. Natural 
numbers, integers, rational numbers, and real numbers are defined in set theoretic terms. 
Geometric objects are then introduced in terms of sets of ro-tuples of real numbers (e.g., 
the unit-circle centered at the origin is the set of all points (x , y) in R x R that satisfy 
x 2 + y 2 = 1 , where R is the set of real numbers). Predicates such as three-dimensional or 
continuous are also defined in set theoretic terms. Surprisingly, there has not been much 
investigation of the prospects for developing a formal logic of continuous objects that does 
not presuppose set theory. Why would one want to do this? First, set theory is controver¬ 
sial. Second, (normal versions of) set theory would seem to be a much more powerful 
theory than one needs. Third, and most important, it is highly plausible that the theory 
of continuous objects should not presuppose set theory and especially that the theory of 
continuous objects should not treat points as primitive and objects as collections of points. 
There is a long tradition, going back to Aristotle, of conceiving of points as derivative from 
composite objects. At the very least, such theories should be developed and compared 
with more familiär set-theory-based theories. Where in the history of philosophy and 
mathematics can we find such theories? Greek geometry is one of the most promising 
sources of a theory of continuous objects that does not presuppose set theory. Thus one 
promising approach to developing such a logic of continuous objects is to flesh out (say) 
Euclid’s geometric theory of continuous objects in the Elements into a full-fledged formal 
logic. 
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The undertaking just described need not have anything much to do with under- 
standing Euclid. But, properly carried out, it can. There are numerous logical gaps (by 
our lights) in the Elements. Rather than filling those gaps in whatever way seems to us 
best, one can try to fill those gaps as Euclid would have. This is, of course, no trivial 
undertaking. One major question that has arisen in recent discussion of the Elements is 
whether, for Euclid, the diagrams play a role in justifying inferences. The question is not 
whether the text Euclid wrote presupposes diagrams. Reviel Netz has argued decisively 
that it does. 1 But Netz’s arguments are entirely compatible with the diagrams playing a 
merely ‘heuristic’ role, as an aid to the reader’s comprehension, rather than an inferential 
role, justifying inferences from one sentence to another. Our reconstruction of Euclid’s 
demonstrations will work on the assumption that the diagrams play no inferential role. 
The question that we will try to illuminate is this: to what extent does Euclid rely on the 
concepts of part and whole? In order to answer this question, we employ Contemporary 
formal logic as an interpretive tool. 

In section 2, we develop further an interpretive problem concerning Euclid, namely 
how to understand propositions 1 through 10 of Book II (the so-called ‘geometric al- 
gebra’). This section provides a strong justification for expecting the concepts of part and 
wbole to play a major role in Euclid’s reasoning - in particular, to play a role in connection 
with quantitative reasoning. In section 3, we develop a logical language and give proofs for 
the first ten propositions of Book I (except for 7). Section 4 considers how this language 
might be further developed or improved. Section 5 then explains the significance of our 
mereogeometry and sketches directions for further research. 


2 Part and whole in Elements book II 

Of recent controversy about the Elements, some of the most heated has focused on Book 
II. This book is puzzling, because its first 10 propositions are so straightforward that there 
might seem to be no point in proving them. One prominent interpretation has explained 
why Euclid would prove these theorems by characterizing them as geometric algebra. On 
this interpretation, these propositions prove algebraic facts (such as the distributive law), 
some fundamental, some more complicated and useful for solving quadratic equations. 
Sabetai Unguru launched a polemical attack on this line of interpretation, arguing that 
Book II is not algebraic at all, but rather geometric. 2 Ken Saito has elaborated this line of 
thought via an examination of how the propositions of Euclid II are used in Apollonius. 3 
Eie conceives Euclid II as a ‘toolbox’ for reasoning about invisible figures. It seems to 
us that the parties to this controversy have overlooked the question of how precisely to 
understand what Propositions 1 through 10 of Book II say and of how to compare those 
propositions with their putative algebraic correlates. We think that careful attention to 
the logic of these propositions provides essential illumination of their meaning, which 
shows how they are not algebraic in character and also provides a necessary basis for Saito’s 
analysis of their use. 

The label ‘geometric algebra’ is highly problematic (as Ian Mueller noted in his critical 
discussion of the whole line of interpretation). 4 It has never, to my knowledge, been 
satisfactorily elucidated, even by those who are fiercely critical of it. One aspect of the 
thought, however, is fairly clear. It is that the propositions of Euclid II express the same 
thing as is expressed by familiär algebraic equations. But this is obviously unsatisfactory 


1 See Netz 11999} , Chapter 1. 

2 Unguru (197 s! 

3 Saito I1984 

4 Mueller ^öö^, 41-52. 
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as an account of the meaning of any of the first ten propositions of Euclid II. Consider 
Proposition 4, for instance (see Fig. []]). 



It says, “If a straight line be cut arbitrarily, then the square on the whole is equal to the 
squares on the segments and twice the rectangle contained by the segments.” 5 If one 
interprets the proposition as geometric algebra, then it says the same as (x + y ) 2 = 
x 2 + 2 xy + y 2 . (We will call this algebraic Statement ‘the binomial formula’). But Euclid’s 
proposition is a proposition about squares and rectangles, i.e., about geometric figures. 
While it corresponds to the binomial formula, the binomial formula does not say what 
the proposition says. To establish this, it is enough to note that the proposition is about 
squares and rectangles, not about real numbers. Of course, with that remark, we assume 
that the binomial formula is an expression implicitly quantified over the real numbers 
(For every x, y, such that x and y are real numbers, (.x + y ) 2 = x 2 + 2 xy + y 2 ). Not only is 
Proposition II.4 not about (positive) real numbers, Euclid did not have the real numbers at 
all, not even the positive ones. Eie has no term that corresponds to the term real number. 
It has been argued that the Euclidean (or Eudoxan) concept of ratio, as defined and used 
in Book V, corresponds to the concept of a (positive) real number. Even if this were so 
(and we deny it), the proposition in question occurs in Book II, long before the concept 
of ratio is defined or used. 

The authors who have oppose the interpretation of Euclid in terms of geometric 
algebraic also formulate the Statement of II.4 as an equation (a Statement involving the 
sign '=’). They might write something like 6 : 

If a line AB is divided at C, then sq AB = sq AC + sq CB +2 rect AC,CB. 


5 The translation is my own. 

6 Mueller[Iöö6]does this, for instance, throughout the book. 
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What does this mean? Well, ‘sq AB’ refers to the square that one could make on the line 
segment AB. And ‘rect AC,CB’ refers to the rectangle that one could construct from the 
line segments AC and CB as sides. There are complications about the meanings of these 
expressions, but we will not explore those complications here. Rather, I would like to 
focus on the signs ‘=’ and ‘+1 

Let us begin with ‘=! In Contemporary philosophy and mathematics, ‘=’ is normally 
used as a sign for the identity relation. For instance, one might write, ‘For all x, x = x’ 
to say that every object is identical with itself or ‘For all x, x + 1 = 1 + x’ to say that the 
result of adding 1 to x is identical with the result of adding i to 1 . Normally, Statements 
such as ‘2 + 2 = 4 ’ are taken to express identity - that is, the object named ‘ 4 ’ is identical 
with the object that is the value of the addition-function for the arguments 2 and 2. 

The identity relation is not, however, the relation of which Euclid speaks in II.4. 
Euclid’s Greek is equipped to mark clearly the distinction between the identity relation 
and the same-size-as relation. It is perhaps worth pausing for a moment to impress on 
ourselves that these are in fact two distinct relations. The same-size-as relation is distinct 
from the identity relation because there are things that are not identical, but are the same 
size - your two hands, for instance. Of course, everything is the same size as itself (at any 
given time), but many things are the same size as otber things, i.e., as things with which 
they are not identical. Now Euclid expresses the same-size-as relation in Greek by using 
the expression ‘is equal to) whereas he expresses the identity relation simply by using the 
verb ‘to be! The difference corresponds exactly to the difference between, say, ‘The square 
on AB is equal to the square on BC’ (speaking of two distinct, equal squares), and ‘The 
square on AB is the square on BC’ (speaking of a single square that has AB as one side and 
BC as another, see Figs. § and ||). 



Fig. 2 | Diagramm 


Euclid’s Proposition II.4 clearly asserts that sq AB is equal to (not identical with) some- 
thing. Thus it behooves not to use the Standard sign for identity, ‘=, but rather another 
sign. We will use ‘=’ to mean ‘is the same size as! 

Just as important, while many commentators use the sign ‘+’ between expressions of 
the form ‘sq X’ or ‘rect X,Y( none of them says anything about what it means. This is a 
non-trivial matter. We would normally treat ‘+’ as referring to the addition function that 
takes a pair of numbers (natural, rational, real, imaginary) to their (additive) sum. When 
the '+’ sign is used in an expression such as \x + y) 2 = x 2 + 2 xy + y 2 \ then this is the 
obvious way to understand it. It signifies the addition function. But what should the ‘+’ 
sign signify in the expression: 


sq AB = sq AC + sq C +2 rect AC,CB 
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Fig. 3 | Diagramm 

One possibility is that the terms for geometric figures (‘sq AC’ etc.) stand for areas, i.e., 
for real numbers, to which an area function maps the given figures. Then ‘+’ would have 
a familiär and well-defined meaning, namely the addition function on the reals. But this 
is obviously not what is intended by the commentators who use ‘+! For the whole point 
of writing the above expression was to avoid the use of the real numbers and to remain, 
rather, with geometric figures. 

Given that we interpret Euclid II.4 in terms of geometric figures, then there is a serious 
question about the meaning of ‘+! What does it mean to add two geometric figures, if it 
does not mean adding their areas? One thing it might mean is that the figures are to be put 
together, boundary on boundary, without overlapping or leaving any gap, so as to form 
another figure. This third figure, of which both initial figures are parts, would be their 
sum. (See Figure |[) But this is quite clearly not what Euclid means in the propositions in 
question. And Euclid offen uses the same-size-as relation without concatenating the figures 
in question. Consider, for instance, Euclid’s formulation of the Pythagorean theorem 
(Book I, Proposition 47): “In right-angled triangles, the square on the side subtending 
the right angle is equal to the squares on the sides containing the right angle.” Some 
translators, such as Fitzpatrick, insert a phrase such as ‘the sum of) so that the theorem 
reads, ‘In right-angled triangles, the square on the side subtending the right angle is 
equal to tbe sum of the squares on the sides containing the right angle’ (emphasis added). 
Whatever ‘the sum of two squares’ means, it cannot mean ‘a figure composed out of two 
squares! For Euclid constructs the squares on the sides containing the right angle in such 
a way that they do not compose a single figure. (Their boundaries meet at a single point 
and thus the definition of a figure does not apply.) There is nothing in the diagram or in 
the demonstration that corresponds to the composition of the two squares. What, then, 
does ‘+’ or ‘sum’ mean here? 

Rather than answering this question, we propose a new way of understanding the 
same-size-as relation. Unlike the identity relation, this relation might not be a straightfor- 
ward two-place relation. Of course, sometimes it is used to assert the sameness of size of 
two items, but it can also be used to assert that one item is the same size as two other 
items - not severally but, as translators sometimes write, ‘taken together! ‘Taken together’ 
does not express the application of a function or Operation, but just makes clear that the 


D 

f— 


A_ 

AB 



Jonathan Beere et al. 


708 


A_ 

AB 



Fig. 4 | Diagramm 


items belong together on one side of the same-size-as relation. Thus Euclid’s formulation of 
the Pythagorean theorem makes no use of addition. It can be better written: 

Square on side subtending right angle = square on one side containing right angle, 

square on other side containing right angle 

In other words, the sign '+’ is quite misleading. No Operation whatsoever is performed 
on the squares in question. The equality relation simply applies directly to them. In the 
same way, Euclid II.4 should be written without ‘=’ and without ‘+| thus: 

sq AB = sq AC, sq CB, 2 rect AC,CB 

Note that the right-hand side can hardly be a mereological sum, since it has tivice the 
rectangle AC,CB. (The mereological sum of Socrates and Socrates is just Socrates.) This is 
not, however, to say that Euclid makes no use of concatenation (roughly, putting together 
figures in such a way that they compose another figure, of which they are parts). It is just to 
say that concatenation is not used in the Statements of theorems such as the Pythagorean 
theorem. 

But Euclid does often use dissection and concatenation of figures. It is in this context 
that he uses the concepts of part and whole, which are the focus of our interest. Perhaps 
the first mathematically interesting theorem in which this occurs is Book I, Proposition 
35: “Parallelograms which are on the same base and between the same parallels are equal 
to one another.” 

The proof proceeds as follows (see Fig. [5]). First, triangles ABE and DCF are proved 
to be congruent to one another. Now, a dissection is performed. The triangle DGE, 
which is precisely the overlap between triangles ABE and DCF, is removed and the 
remainders (two trapezoids) are therefore equal. What happens here is quite different 
from an ordinary algebraic Operation (the rewriting of an equation containing variables 
that stand for real numbers). We have two continuous geometric figures. We observe that 
each figure is composed of two parts, a trapezoid and the triangle DGE, and on this basis 
infer that the trapezoids are equal. In algebra, there are no continuous wholes of this kind. 
Euclid is relying on the common notion that says if equals are taken from equals, then the 
remainders are equal. But this common notion is a Statement about wholes and parts - 
in particular, that if two parts of two equal wholes are equal, then the remainders are also 
equal. It is thus very different from the rules for manipulation of equations in algebra. 
These rules are based on facts about binary functions on the real numbers. The concepts 
of part and whole play no role. 
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Fig. 5 | Diagramm 


A major goal of our project is to clarify the assumptions about parts and wholes that 
underlie Euclid I.35 and, indeed, all of Euclidean geometry. This paper is but a small first 
Step in that project. Roughly, Euclid seems to rely on three assumption. First, he assumes 
lines bounding the parallelograms do not have any area. 

Second, he assumes that if a figure has an internal boundary (the line DG in the 
triangle ABE, the line GE in the triangle DCF), then it is composed of two figures, 
each of which has that boundary as an external boundary. This assumption is not terribly 
hold or surprising. It just says that if a figure is divided by a line or a plane, then that line 
or plane divides it into two figures. 

Third, Euclid relies on the opposite assumption. Eie composes the triangle BGC with 
each of the trapezoids. Since the trapezoids were equal, and each is being composed with 
one and the same triangle BGC, the resulting figures, i.e., the parallelograms ABCD 
and BEFC, are equal. Again, this is not an Operation on numbers, but on figures. And 
the Operation is not the application of a binary function to a set of objects, all of which 
could equally be arguments of the function, but is rather the application of a principle 
of composition. If two non-overlapping figures share a line as a boundary, then there is a 
third figure composed of both of them. This assumption is also unsurprising and entirely 
reasonable. But it is not an assumption that interpreters have identified and discussed. 

So there are very strong reasons to think that Euclid relies on the concepts of part 
and whole in his reasoning about figures and their sizes. But in order to give a precise and 
rigorous account of how this works, we need to return to the beginning of the Elements and 
determine precisely where and how its demonstrations rely on these concepts. Otherwise, 
it might well be that Euclid does not in fact, in any essential way, rely on those concepts 
in Book II, even if he seems to. 


3 Formal proofs of Elements 1 .1-3 

In this section, we begin the task of giving proofs in formal languages. (We are using 
‘demonstration’ for a section the Euclidean text (the apodeixis ), reserving ‘proof’ for a 
sequence of sentences that is a proof by the Standards of Contemporary logic. That is, ‘demon¬ 
stration’ refers to what is called in Greek the apodeixis, in the Proclan analysis of a propo- 
sition into enunciation, setting forth, determination, construction, demonstration, and 
conclusion. Thus the demonstrations (Euclid’s writing) are not necessarily proofs.) We 
will use the language of first-order predicate logic and Supplement it with a number of 
predicates. Even the determination of these predicates is a non-trivial matter. 

There are two aspects of Euclid’s reasoning that we will neglect. First, he always pro- 
ceeds by ekthesis. That is, having stated the result to be proved in general terms, he intro- 
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duces a particular instance (‘Let there be a triangle ABC), carries out the construction 
and demonstration, and then infers the general result. While this is an important and 
interesting aspect of Euclid’s procedure, we neglect it because it would introduce major 
complications and it does not seems necessary in order to answer our immediate ques- 
tions about parts and wholes. Second, Euclid’s formulations of propositions fall into two 
groups, so-called problems and theorems. The theorems are expressed in truth-valuable 
assertoric sentences. The problems, by contrast, are expressed with infinitival clauses. The 
first proposition of the Elements is: “On a given a given bounded straight line, to construct 
an equilateral triangle” We are much interested in the distinction between theorems and 
problems (and it is the topic of a work in progress by Jonathan Beere and Ben Morison), 
but for our purposes in this paper, we will treat problems as Vzl-sentences. So, for instance, 
we will treat the proposition just mentioned as, “For every bounded straight line, there 
exists an equilateral triangle with that straight line as side” 


3.1 Language and axioms for stating Elements I.i 

Let us begin at the beginning, with the demonstration of the proposition just noted. This 
proposition uses the predicates, ‘...is a straight linej ‘...is an equilateral triangle,’ and ‘ ..is 
on ...’ We should begin by considering the question of how to define these notions, if at 
all. Elow does Euclid define them? 

Efe defines a straight line as a line “that lies evenly [e^ ictou] with the points on itself” 
(I, def. 4). This definition is perhaps the most obscure that Euclid gives, and he gives 
no explicit axioms that involve the predicate ‘lies evenly’ More helpful is the previous 
definition, which says about all lines (not only straight ones) that their extremes are points. 
We will assume that, for each straight line, there are precisely two of them, which we will 
call ‘endpoints of s’. The first postulate of the Elements says (in our revised Version), “For 
every pair of points, A and B, there is a straight line from A to B". We take this to mean 
that A and B are the endpoints of the straight line. 

Euclid will also assume that there is only one straight line between a given pair of 
points. Euclid already makes this assumption in his proof of I.4 (which corresponds to 
the theorem now commonly known as SAS). Thus we might formalize our strengthened 
Version of Postulate 1 in two ways. First: 

Mxy [x is a point and y is a point and x / y —> 3 i z (z is a straight line from x to y)) 
Or alternatively: 

\/xy [x is a point and y is a point and x / y —>• 3 \z (z is a straight line and x is an 

endpoint of z and y is an endpoint of z)) 

The difference is that the first Version uses a three-place predicate (‘. .is a straight line from 
...to ...’) whereas the second Version uses a one-place predicate and a two-place predicate 
(‘. .is a straight line’ and ‘. .is an endpoint of...’). Which Version should we prefer? 

To begin with, note that the three-place predicate can be defined in terms of the other 
two, or the other two in terms of the three-place predicate. Assuming the three-place 
predicate, we can introduce the following definitions: 

z is a straight line :-H> 3 xy (x / y and z is a straight line from x to y) 

x is an endpoint of z :•<->• 3 y (x / y and (z is a straight line from x to y or z is a 

straight line from y to x)) 

Assuming the one-place and two-place predicates, we can define the three-place predicate 
as follows: 
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z is a straight line from x to y :«->• x / y and z is a straight line and x is an endpoint 
of z and y is an endpoint of z 

Which definition constitutes the superior interpretation of the Euclidean text? Defini¬ 
tion 4 from the Elements seems to define ‘straight line’ as a one-place predicate (“a straight 
line is one that lies evenly with the points on itself”). On the other hand, Definition 3 
says that the extremities of a line (any line, whether curved or straight) are points and this 
suggests that the predicate may have more than one place. Moreover, Euclid normally (but 
not always) refers to lines by two end-points, as at the beginning of the demonstration of 
I.i, where he says, “Let AB be a given straight line.” This speaks in favor of the three-place 
predicate. 

Furthermore, we incline to think that using a three-place predicate is the more elegant 
way to develop our formal language. It allows us to formulate many propositions more 
compactly, using a single three-place predicate, rather than three conjoined sentences 
(corresponding to the definition above). 

Similar considerations apply to the predicate ‘triangle] Euclid defines a triangle as, “a 
rectilinear figure contained by three straight lines” (I, def. 19) and an equilateral triangle 
as a triangle that has three equal sides (I, def. 20). As a straight line is determined by 2 
objects that are not themselves straight lines - its endpoints - so a triangle is determined 
by 3 objects that are not themselves triangles - its straight-line sides. By analogy with 
our three-place predicate ‘. .is a straight line from .. .to .. ’ we will work with a four-place 
predicate, ‘Triangle ...is determined by ..., ..., ...’ But here we have a choice between 
defining triangles as determined by their vertices or by their sides. That is: are the three 
determining objects points or lines? 

The definition of triangle just cited suggests that triangles are determined by their 
sides, not by their vertices. But Euclid’s way of proceeding in his demonstrations suggests 
the contrary. For he refers to triangles by way of their vertices, in expressions such as, ‘The 
triangle ABC'. We will give priority to Euclid’s procedure in the demonstrations rather 
than to his explicit definition, and define triangles in terms of their vertices. Elence we 
use the predicate: 

x is a triangle with vertices a, b, and c 

Thus the definition of equilateral triangle takes the following form: the triangle with 
vertices a, b, and c is equilateral if and only if the straight lines between the three pairs of 
points are equally long. Thus we also need a predicate ‘...is as long as ...’ In Section 2, we 
already argued that Euclid will use a similar equality-predicate for figures. Eiere, we are 
introducing such a predicate for lines. 

Thus far, our language L[E] contains the following predicates: 

Vx x is a point 

x = y Straight line x is equal to (as long as) straight line y 

Ssxy s is a straight line from x to y 

Axabc x is a triangle with vertices a, b, c 

Thus Proposition 1 is written as follows in L[E] as developed so far 7 : 

7 For the reader who is innocent of logic, the following guide might be useful. ‘Va&c’ is read 'for every a,b,c! 
‘ 3 abc’ is read ‘there exist a,b,c such that ‘a = b’ is read ‘a is identical with b! ‘—P is always flanked 
by Statements; it is read ‘if [first Statement] then [second Statement]’ Following the usual Convention, we 
write the predicates before the terms they apply to (e.g., ‘Sx’ is read ‘x is a straight line’). T’ may be read 
‘it is a theorem that.. If flanked by lists of Statements, it is read ‘[statements on left] entail [statement 
on right]! 
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\/xab ( Sxab —>• 3 y (Ayabx A y is an equilateral triangle A y is on x)) 

This formalization fits well with Euclid’s actual way of proceeding in Proposition i. Infor- 
mally, one would begin a proof of this proposition by saying, ‘Let a and b be two arbitrary 
points and s the straight line between them’ Setting aside mere notational differences, this 
is precisely how Euclid begins. 

The predicate ‘y is on x’ is not defined by Euclid. We assume that this predicate means 
the same as ‘x is a side of y' (if y is a triangle and x is a straight line). We can then rewrite 
Proposition i: 

dxab(Sxab —» Ba'b'dyss's" (Aya'b'd ASsa'b'ASs'a'd ASs"b'd As = s'As = s" 

A s' = s" A (x = s V x = s' V x = s "))) 

By symmetry, it is irrelevant which side of the triangle y is the given straight line x. We 
can thus stipulate without loss of generality that x is s, which simplifies the formula as 
follows: 

dxab(Sxab —> Ba'b'dyss's" (Aya'b'd ASsa'b'ASs'a'd ASs"b'd As = s'As = s" 

A s' = s" A x = s)) 

But this is obviously equivalent to: 

\/xab(Sxab -A 3 a'b'dycs's" (Aya'b'dASxa'b'ASs'a'dASs"b'dAx = s'Ax = s" 

A s' = s ")) 

This formulation could also be further simplified, should we obtain suitable axioms 
for the expressions used in it, as we will go on to do. 

We begin by stating a number of natural axioms for the predicates ‘P\ ‘Sl and ‘=1 We 
will use ‘ S ’ as a one-place predicate with the definition (stated above) 


Sz 3 xy Szxy. 


(Axt) 

dxys (Ssxy —>• Px A Py) 

(Ax 2) 

dxys (Ssxy —>• x / y) 

(Ax 3) 

\/xys (Ssxy —» Ssyx) 

(Ax 4) 

\/xyss' (Ssxy A Ss'xy —>• s = s') 

(Ax 5) 

dxy (Px A Py A1/1/A 3 sSsxy) 

(Ax 6) 

dxyabs (Ssxy A Ssab —>• (x = a A y 

(Ax 7) 

dxy (x = y —> Sx A Sy) 

(Ax 8) 

Vx (Sx —> x = x) 

(Ax 9) 

dxy (x = y -A y = x) 

(Ax 10) 

dxy (x = yAy = z^x = z) 


bAy = a)) 


To investigate the role of the part-whole relation, we will need an ‘...is a part of...’ 
predicate, ‘C For the moment, we introduce the following purely mereological axioms: 
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(Ax 11) Vx (x C x) 8 

(Ax 12) Mxyz (iCj/AyCt^iCz) 

(Ax 13) Vxy (x C y A y C x -A x = y) 

In addition, we will introduce the following axioms that employ both mereological 
and geometric predicates: 

(Ax 14) Vx (. Px -A 3 y (Py Ax/y)) 

(Ax 15) Vxys ( Ssxy -ixCsAi/Cs) 

(Ax 16) \/xyst (Ss A Stxy AiCsAyEs->iCs) 

Finally, we need axioms governing the predicate A. These axioms say that there is a 
triangle between three points if and only if the points are not collinear. Thus we need a 
three-place predicate for collinearity: 

Definition: Coll(abc) :<A Pa A Pb A Pc A 3 s (Ss AaCsAfcCsAcCs) 

(Ax 17) Vaöcx (A xabc —> Pa A Pb A Pc A ->Coll(abc )) 

(Ax 18) Va&c (Pa A Pb A Pc A Coll(abc) —3 3 x Axabc) 

Using these axioms and definitions, we prove the following four-part lemma: 

Lemma 1: (i) (Ax 6) b Mxyzst (Ssxy A Stxz A s = t A y = z) 

(ii) (Ax 5, 14, 15) b Vx (Px -A 3 y (Sy A x C y)) 

(iii) (Ax 5, 14, 15) b Mxyz (Px A Py A Pz A ^Coll(xyz) -AxfiyAxfizAyfiz) 

(iv) (Ax 5, 14, 15) b 'ixyz (Px A Py A Pz A ->Coll(xyz) -A 3 s Ssxy ) 

Proof: (i) By (Ax 6). 

(ii) By (Ax 5), (Ax 14) and (Ax 15). 

(iii) By (ii) and (Ax 5). 

(iv) By (iii) and (Ax 5). 

Relative to these axioms, the formalization of Proposition 1 from the end of the last 
section is equivalent to: 

\/xab (Sxab -A 3 ycss' (A yabc A Ssac A Ss'bc A x = s A x = s')) 

This is the Version that we will now go on to prove. 


3.2 Circles 

Early in the demonstration of I.i, Euclid constructs two circles, using postulate 3, one 
having A as center with B on its circumference, the other having B as center with A on 
its circumference. See Figure |6[ Euclid assumes that the two circles intersect. 


8 Euclid would surely not have accepted this axiom. In this first Version, we use it because it has been a 
part of Standard mereology. In a future revised version, we hope to avoid this axiom. On the other hand, 
it does not seem to cause any serious problem, because one can easily restrict parts to proper parts. 
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Fig. 6 | Diagramm 


This is obvious from the diagram. However, intuitively, one would not consider the fol- 
lowing Statement to be a logical truth: 

Mxyab (x is a circle around a through b A y is a circle around b through a —> x and 

y intersect) 

Nor does this sentence seem to follow from Euclid’s definitions, postulates, and common 
notions. 

Euclid defines a circle as a figure enclosed by a single line such that all lines from 
a certain privileged point - the center - to the enclosing line are equal (I, def. 15). The 
enclosing line is called the circumference (perhaps in def .15 - there is a textual difficulty 
- but certainly in def. 17). And the third postulate is “to describe a circle with any given 
center and radius” We will here use the word ‘circle’ for the enclosing line. Like straight 
lines and triangles, circles are defined by certain points, namely the center and another 
point that determines the straight line that is the radius. By analogy with the predicates 
‘ 5 ’ and ‘Aj we introduce a three-place predicate, ‘Kl ‘Kxab ’ is to be read ‘x is a circle 
around center a through bl By analogy with Postulate 1, Postulate 3 from the Elements can 
be stated: 

(Ax 19) \/xys (Px A Py A Ssxy 3 z Kzxy ) 

We base our definition of the predicate ‘K’ on Euclid’s definition 15: 

Definition-. Kxyz Py A Pz AzCiA Miu (Pw A w ^ x y w) 

A Miuss' (Pw A Ssyz A Ss'yw (w C x -H- s = s')) 

An immediate consequence of this definition is: 

Lemma 2: b Mxyzkst ( Kkxy A Ssxy A Stxz Az^k^s = t) 

In order to fill the hole in the proof, it would be natural to use this axiom: 

Mabkk' (Pa A Pb A a fi b A Kkab A Kk'ba —> 3 c (Pc AcCiAcC k')) 

But this is not, in fact, sufficient. For the intersection points of the circles cannot be 
collinear with the centers of the circles. That is, Euclid relies on this fact in his proof, since 
otherwise the three points would not be vertices of a triangle. Since we do not see how 
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to infer this from the axioms (those we have stated thus far), we strengthen this axiom for 
the moment in the following way: 

(Ax 20“) Vabkk' (Pa A Pb A a / b A Kkab A Kk'ba 

—> 3 c (Pc A c C i A c C fc' A -1 Coll(abc))) 

This formulation asserts the existence of (at least) one point of intersection, whereas 
we will later need two points of intersection (e.g., in Proposition 10), which lie on op- 
posite sides of the line between the circles’ centers. We thus suggest the following, yet 
stronger axiom: 

(Ax 20) Mabkk's (Ssab A Kkab A Kk'ba —> 3 cc'td (Pc A c C k A c C k' A 

Pc' A c' C k A d C k! A Sied A Pd AdCsAciCtA -1 Coll(abc) A 
->Coll(abd)A->Coll(cad)A->Coll(cbd)A->Coll(acd)A->Coll(bcd))) 


3.3 Proof of Elements I.i 

The demonstration of I.i does not assert the existence of a triangle until its concluding 
line. Up to that point, the demonstration leads up to the following intermediate conclu- 
sion: 

\/xab (Sxab -A 3 css' ( ~>Coll(abc ) A Ssac A Ss'bc A x = s A x = s ')) 

We will begin by proving this Statement. 

Proposition 1, Version 1: Let £ := {(Ax 1), (Ax 2), (Ax 3), (Ax 5), (Ax 14), (Ax 15), (Ax 19), (Ax 20“)} 
then 

£ b \/xab (Sxab -A 3 css' (->Coll(abc) A Ssac A Ss'bc A x = s A x = s')) 

Proof: With (Ax 1), (Ax 2) and (Ax 19), we have: 

(Ax 1, 2, 19) b Sxab -A a / b A Pa A Pb -A a / b A Pa A Pb A 3 k Kkab A 3 k Kkba 
With (Ax 20“), it then follows that: 

(Ax 1, 2,19, 20“) b Sxab -A 3 ckk'(PcAc C /cAc C k' AKkabAKk'ba A^Col(abc)) 

By the definition of‘K,’ this entails: 

(Ax 1, 2, 19, 20“) b Sxab 3 ckk' (->Coll(abc) A Pc A c C k A \/wss' (Pw A w C k 
A Ssab A Ss'aw —>• s = s') A c C k' A Vwss' (Pw A w C k' A Ssba A Ss'bw -A s = s')) 

Therefore, 

(Ax 1, 2, 19, 20“) b 5 xa 6 -A 3 ckk' (-<Coll(abc) APcAcCfcA Vs' (Pc AcCfc 
A 5 xa 6 A 5 s'ac Axes')APcAcC 1 :'a Vs' (Pc A c C fc' A 5 x 6 a A Ss'&c -A x = s')) 

From (Ax 1) and (Ax 3), we then get: 

(Ax 1, 2, 3,19, 20“) b Sxab -A 3 c(~^Coll(abc) APaAPbAPcAVs' (Ss'ac -A x = s') 

APcA Vs' (Ss'bc -A x = s')) 



7i6 


Jonathan Beere et al. 


From this and Lemma i, we can infer the claim to be demonstrated: 

X h Sxab 

—> 3 c(~iColl(abc) ABsSsacAVs' (Ss'ac —» x = s') ABsSsbcAVs' (Ss'bc —> x = s')) 
—> zlcss' (-■ Coll(abc) A Ssac A Ss'bc A x = s A x = s') 

From the conclusion of Proposition i, Version i, and (Ax 18) (plus (Ax i)), we can 
immediately infer: 

Proposition i, Version 2: Take X from Proposition 1, Version 1. Then 

X U {Ax 18} h \/xab ( Sxab — > Bycss' ( Ayabc A Ssac A Ss'bc A x = s A x = s')) 

3.4 Proofs of Elements I.2-3 

For the next two propositions, we will also need to fill in gaps, but this is yet more 
complicated than for Proposition 1. Propositions 2 and 3 are problems. Reformulated 
as assertions, they are: 



Fig. 7 | Diagramm 


Proposition 2. “For any given point and given straight line, there is a straight line equal 
to the given straight line with the given point as an endpoint.” (see Fig. 

Proposition 3. “For any two given unequal straight lines, there is a straight line that is 
equal to the lesser given straight line and is part of the greater given straight line.” (see 
Fig.g). 

It is clear that Proposition 2 plays a crucial role in the demonstration of Proposition 
3. But Proposition 3 is more than a corollary to Proposition 2. For Proposition 3 is the 
first occasion that Euclid speaks of straight lines being larger than others. That requires 
new axioms. 








Parts, Wholes, and Quantity in Euclid’s Elements 


717 


C 



Fig. 8 | Diagramm 


However, there are several significant gaps in the demonstration of Proposition 2. For 
instance, how do we know that there is a point G on the circle around B, which lies on 
the straight line ßG? See Figure In theproposition demonstration, Postulate 2 is used to 
justify this claim. Postulate 2 is ‘to extend a given straight line continuously in a straight 
line! But it is not clear how to formulate Postulate 2 in our framework. 

In order to demonstrate Proposition 2, we propose three new axioms, (Ax 21.1), (Ax 
21.2), and (Ax 22). 

(Ax 21.1) Mxyzsk (Ssxy A Kkxz —>• 3 ws' (Pw A Ss'yw A s C s' A w C k)) 

(Ax 21.2) Vxyzsk (Ssxy A Kkxz —»■ 3 wtt' (Pw A Stxw A St' A ß C s A t' C t 

AwC &)) 


On the one hand, these axioms are both visually plausible. On the other hand, they 
are, admittedly, formulated to fill the gap in this demonstration. We will have to critically 
examine whether they are merely ad hoc and useful only in this case, or whether they are 
generally useful. From (Ax 21.1) and (Ax 21.2), we first derive this lemma: 

Lemma 3: (AX5, 21.1) b Mxyzsk (Ssxy A Kkxz —>• 3 ws't (Pw A Ss'yw As Cs'AwE^ 
A Stxw)) 

Proof: With (Ax 21.1) in the first Step, the definition of‘K’ in the second Step, and (Ax 5) 
in the third Step, we have: 

(Ax 5, 21.1) b Ssxy A Kkxz — >• 3 ws' (Pw A Ss'yw AsCs'AwCfcA Kkxz) 

—>• 3 ws’ (Pw A Ss'yw AsCs'AwbfAa'/ro) 

-A 3 ws' (Pw A Ss'yw AsCs' Aw^kA 3 t Stxw) 

Moreover, the so-called Common Notions play a nontrivial role for the first time in 
the Elements. In particular, we need an axiom that corresponds to Common Notion 3 (‘if 
equals be taken away from equals, the remainders are equal’): 
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(Ax 22) 


Mxyzx'y' z' ss'tt'vv' (Ssxy A Ss'x'y' As = s' A Stxz A St'x’z 1 At = t' 
A i C s A Cs'A 5u2y A Sv'z'y 1 -A v = v') 


It turns out that a variant on (Ax 21.2) is useful for the proof of Proposition 2, formu- 
lated not in terms of the part-whole relation but in terms of the greater-less relation. Thus 
we first introduce the ‘greater-less’ predicate for straight lines and gives axioms for it. This 
figures in the proof of Proposition 2. And Proposition 3 will then be proved using both 
these axioms and Proposition 2. 

Let us extend L[E] by the two-place predicate ‘<! ‘x < y ’ is read ‘(straight line) y is 
longer than (straight line) x\ The following should be plausible axioms for ‘<’: 


(Ax 23) 

Vst (s < t —> Ss A St) 

(Ax 24) 

Vstu ( s<tAt<u^-s<u ) 

(Ax 25) 

Vst (Ss A S't-^s<tVs = tVt<s) 

(Ax 26) 

Vst (s = t —> —i(s < t)) 

(Ax 27) 

Vst ( 5 -s A St A s C t —>• s < t) 9 

(Ax 28) 

V stabe (Ssab A Stac A 3 t' (St 1 At'CsAt' Ct)As<tAsCt) 


where we have defined: s < t s < t V s = t 

Lemma 4: (i) b Vst (s = t —>• s < t) 

(ii) (Ax 8, 26) b Vs ( Ss —»• ->s < s) 

(iii) (Ax 9, 26) b Vst (s = t —>• -i(t < s)) 

(iv) (Ax 9, 23, 24, 25, 26) b Vstit (s = t A s < u t. < u) 

(v) (Ax 9, 23, 24, 25, 26) b Vst« (s = tAu<s^u<t) 

(vi) (Ax 9, 10, 23, 24, 25, 26) b Vstu (s<tAt<u^-s<u) 

Proof: (i) Immediate from the definition. 

(ii) (Ax 26) implies ‘Vs (s = s —> ->(s < s))! The claim follows by (Ax 8). 

(iii) Follows from (Ax 9) and (Ax 26). 

(iv) By (Ax 23) and (Ax 25), we have 

( :f ) (Ax 23, 25) bsEtAs<wA-it<M->S , tA Su A s < u A (t, = uW u < t) 

Yet from (Ax 9) and (Ax 26), we have 

(* :f ) (Ax 9, 26) \~s = tAs<uA^t<uAt = u^-s<uAs = u 

-A _L 


While from (Ax 24) and (Ax 26), we have 

(***) (Ax 24, 26) \~s = tAs<uA~<t<uAu<t—^s<tAs = t 

± 


9 This corresponds to Common Notion 5, ‘The whole is greater than the part! 
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Together ( :f ), (**), and (***) entail: 


(Ax 9, 23, 24, 25, 26) \~s = tAs<u/\—it<u^-L, 

which yields the claim to be proved. 

(v) Proved like (iv). 

(vi) Follows from (Ax 10) and (Ax 24) and (iv) or (v). 

Lemma 5: (i) (Ax 11, 28) b Mxyzst (Ssxy A Stxz AiCsAs<iAsCt) 

(ii) (Ax 11, 13, 28) b Mxyzst (Ssxy A Stxz AtlIsAs<i->s = t) 

(iii) (Ax 5, 11, 13, 14, 15, 16, 28) b Mxyzst (Ssxy A Stxz AzCsAse 14 s = 
t/\y = z ) 

Proof: (i) With (Ax 11) for the first Step and (Ax 28) for the second step, we have 


(Ax 11, 28) b Ssxy A Stxz At C s As < t —>• Ssxy A Stxz A 3 t' (St' At' C s At' C t) 
A s < t 


—y s l= t 


(ii) From (i), by (Ax 13). 

(iii) By (Ax 15) and then by (Ax 16), we have: 

(Ax 15, 16) b Ssxy AzCsA Stxz —y Ssxy AiCsAzCsA Stxz 

—y t A s 


Together with (ii), this entails: 

(Ax 11, 13, 15, 16, 28) b Ssxy Az C sAStxzAs = t —y Ssxy A Stxz At C s As < t 

—y s = t 


This and Lemma i(iii) imply then: 

(Ax 5, 11, 13, 14, 15, 16, 28) b Ssxy AzCsA Stxz As = t-ys = tA Ssxy A Stxz 

~Ay = z. 


and the claim is thereby proven. 

With these preliminary axioms (Ax 1) - (Ax 28 and the new ‘<’ predicate, we are ready 
to prove Propositions 2 and 3. 

We divide Proposition 2 into two cases. In the first case, the endpoint at which the 
constructed line is to be place is identical with an endpoint of the given line. In the second 
case, neither endpoint of the given line is identical with the given point. The proof of the 
first case is straightforward. The proof of the second case is more involved. 

Proposition 2, i st case: (Ax 8) b Mabcu (a = b A Pa A Pb A Pc A Subc —y 3 lw (PI A 
Swal Au = w )) 

Proof: Using (Ax 8) in the second step, we have 

(Ax 8) b a = b A Pa A Pb A Pc A Subc —> Pc A Suac 

—y Pc A Suac Au = u 
—y 3 lw (PI A Siual A u = w) 
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In the remaining section, “b” means “(Ax i) - (Ax 28) b” 

Lemma 6: (i) b Sxab A Pa A Pb A Pc A Subc 

—> Bdyzk (Pd A ->Coll(abd) A Syad A Szbd Aiej/AiezA Kkbc) 

(ii) b Subc A Sbfrd A Kkbc 

-A 3 gs't' (Pg A Ss'dg AzCs'AgCiA St'&g A it = t! A i' C s') 

(iii) bzEyAzCs'A Syda A Ss'dg 

—> 3 k 1 It (Kk'dg A PI A Stcd A y IZ t A l C k! A s' = t) 

(iv) bzEj/A Stad A Sya!a A s' = t A Ss'dg A Szdb A St'bg A z C s' -> a / I 

Proof: (i) From the first Version of the formalization of Proposition 1 , we have: 

b Pa A Pb A Sxab -A 3 dyz (Pd A ->Coll(abd) A Syad A Szbd Ax = yAx = z) 

Also, by (Ax 19), 

b Pb A Pc A Subc 3 k Kkbc 

These Statements imply the claim to be proved. 

(ii) From Lemma 3, we have 

b Szbd A Kkbc -A 3 gs't' (Pg A Ss'dg AzCs'AgCfeA St'bg ) 

From this, using (Ax 15) in the first Step, (Ax 12) in the second Step, and (Ax 16) in the 
third Step, we obtain: 

b Szbd A Kkbc -A 3 gs't' (Pg A Ss'dg AzCs'AgCfcA St'bg AftCzAjFs') 

-A 3 gs't' (Pg A Ss'dg AzCs'AgCfcA St'bg AftCs'AjCs') 

-A- 3 gs't' (Pg A Ss'dg AzCs'AgCfcA St'bg A t' C s') 

Therefore 

(*) b SubcASzbdAKkbc -A 3 gs't'(PgASs'dgAz C s'AKkbcASubcASt'bgAg C k 
A t' C s') 

Now, by Lemma 2, 

(**) b Kkbc A Subc A St'bg A g\Zk-$u=t' 

( s ) and (**) entail the claim to be proved. 

(iii) (Ax 21.2) yieds 

b Syda A Kk'dg -A 3 Itt' (PI A Stdl A St' At'^yAt'^tAl C k') 

which entails 

b Syda A Ss'dg A Kk'dg -A 3 Itt' (PI A St' At'^yAt'^tA Kk'dg A Ss'dg A Stdl A l C k!) 


In addition, by Lemma 2, 
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b Kk'dg A Ss'dg A Stdl A l C k' —>• s' = t 


These two lines imply 

b SydaASs'dgAKk'dg —V Bltt' (PlASydaAStdlASt' At' C j/AT C ZAZ C ä/As' = t) 

Now this implies, with (Ax 27) in the first Step, Lemma 4 in the second step and (Ax 
28) in the third step: 

\~z = yAz^s'A Syda A Ss'dg A Kk'dg 

—> 3 ltt'(PlASydaAStdlASt'At' C yAt' C ZAZ C Ä/As' = tAz = yAz < s') 
-A 3 ZZZ' (PZ A Syda A Stdl A St' At' ^ y At' ^ t. Ay < t Al ^ k' A s' = t) 
3 Itt' (PI A Syda A Stdl A St' AZ'Lj/At' CZAj/CZAZL^As' = Z) 
— > Bit (PI A Stdl A y C Z A Z C Zb A s' = Z) 

By (Ax 19), the claim follows. 

(iv) By (Ax 4) in the first step and (Ax 10) in the second step, we have: 

(*) b 2 = y A Stdl A Syda A s' = t. A a = l —>z = yAy = tAs' = t 

-A z = s' 

In addition, with (Ax 15) in the first step and (Ax 12) in the second step, we have: 

(**) b Ss'dg AzCs'A Szdb A z = s' —>• Ss'dg Az^s'Ab^zAz = s' 

—> Ss'dg A b C s' A Szdb A z = s' 


From this, by Lemma 5 (iii), we get: 

b Ss'dg AzCs'A Szdb A z = s' ^ b = g 
(*) and (**) yield 

(+) bzEj/A Stdl A Syda As' = t A Ss'dg A Szdb Az\Zs'Aa = l^-b = g 

But by (Ax 2), we also have: 

(++) b St'bg^b^g 
(+) and (++) imply the claim to be proved. 

With this additional lemma now proved, we can go on to complete our proof of 
Proposition 2. 

Proposition 2, z nd case: b \/abcu(a / bAPaAPbAPcASubc -» 3 lw(PlASwalAu = w)) 

Proof: Let a be the formula 

Pa A Pd A~<Coll(abd) A Syad ASzbd Ax = y Ax = z A KkbcA Pg A Ss'dg A z C s' 
Ag C kASt'bgAu = t'At' C s'Az = yAKk'dgAPlAStdlAy C tAl C k'As' = tAa / l 
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By Lemma 6(i) and 6(ii), we have: 

b Sxab A Pa A Pb A Pc A Subc —»• Bdyzk (Pd A -> Coll(abd) A S'yad A Sz&d A x = y 
Ax = z A Kkbc A Bgs't' (Pg A Ss'dg AzCs'AjCfcA Sb'&g A u = t' A t! C P)) 

Together with (Ax 3), (Ax 9), and (Ax 10), this implies: 

b SxabAPaAPbAPcASubc —> 3 dyzk 3 gs't'(PdA^C oll(abd) ASyadAS zbdAx = y 
Ax = z A Kkbc A Pg A Ss'dg Az^s'Ag^kA St'bg A u = t' A t' ^ s' A z = y) 

Therefore, by Lemma 6(iii) and 6(iv): 

(+) b Sxab A Pa A Pb A Pc A Subc 3 dyzk 3 gs't' (Pd A ~<Coll(abd) A Syad A 
Szbd Ax = yAx=zA Kkbc A Pg A Ss'dg AzCs'AjCfcA St'bg A u = t! A t' C s' 
Az = y A 3 k'lt ( Kk'dg A PI A St.dl Ay^tAlPk'As' = tAa^ l ))) 

—>• 3 dyzkgs't'k'lt a 


From (Ax 5), we have: 

(*) b a -A ( Swal A PI A Stdl A Ss'dg A s' = t A Syda A Szdb Aj/CiAzCs' 

A y = z A St'bg Au = t') 

Furthermore, from (Ax 22), we have: 

(**) b Stdl A Ss'dg As' = t A Syda A Szdb Ay^tAz^s'Ay = zA Siual A St'bg 

-A W = t' 

( :f ) and (**) entail, together with (Ax 9) and (Ax 10) in the second Step: 

b a -A (PI A Swal A w = t' A u = t') 

-» 3 lw (PI A Swal A u = w) 

This and (+) imply 

b 3 x Sxab A Pa A Pb A Pc A Subc -A 3 lw (PI A Swal Au = w) 

With (Ax 5), the claim to be proven follows. 

Without further ado, we turn to Proposition 3. 

Proposition 3: b Vss' (Ss A Ss' A s' < s -A 3 t (St A t C s A s' = t)) 

Proof: Let ß be the formula 

Sxad A x = s' A Kkad A Piu A St.aw A St' At' CtAf' C sAw C fcA Ssab A s' < s 
By Proposition 2 and (Ax 1), we have: 

b Ssab A Ss'uv A s' < s -A 3 dx (Sxad A x = s') 


From this, it follows by (Ax 19) 
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( :f ) b Ssab A Ss' A s' < s —>• 3 dxfc ( Sxad A x = s' A Kkad ) 

Moreover, by (Ax 21.2) 

(**) b Ssab A Kkad 3 wtt' ( Pw A Staw A St' A C t A t' C s A tu C fc) 
From (*) and we have: 

(+) b Ssab A Ss' A s' < s —>• Stddx/ciuf' ß 
From Lemma 2, we have: 

b Kkad A Sxad A Staw A w ^ k ^ x = t 
and also, by (Ax 9) and (Ax 10), 

b Kkad A Sxad A Staw Aw^kAx = s'^-s' = t 
Thus 

(++) b ß -» .s' = t 

Furthermore, using Lemma 4 in the first Step and (Ax 28) in the second, 

b Ssab A Staw A St' At' Qt At' Q s At = s' A s' < s 

Ssab A Staw A St' Af'CfAf'CsAf<s 
—} t P s 

Flence 

(+++) b ß -» t C s 

(+), (++) and (+++) imply the claim to be proven. 


3.5 Remark on propositions I.4-10 

We have also worked out proofs of Propositions 4 through 6 and 8 through 10. 10 Or rather, 
we have (following Hilbert and many others) adopted Propositions 4 and 8 as axioms, and 
worked out proofs of the others. Proposition 4 says, roughly, that if two triangles have two 
pairs of equal sides and the angle between the equal sides equal, then they are congruent. 
Proposition 8 says that if two triangles have three pairs of equal sides, then the angles 
contained by the pairs of equal sides are equal. 

Proposition 5, the famous pons asinorum, whose first proof is (somewhat implausibly) 
attributed to Thaies, says that isosceles triangles have their base angles (and exterior base 
angles) equal. Proposition 6 States its converse. 

Proposition 9 is “to cut a given straight angle in half” Proposition 10 is “to cut a given 
bounded straight line in half” We have formalized them, like Propositions 1 through 3, 
as V 3 -sentences. 

10 Proposition 7 is difficult to formalize and remains to be dealt with. One importance source of the 
difficulty is the predicate ‘[point] ...is on the other side offline] ...’ 
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For reasons of space, we cannot include our presentation of these proofs here, but, to 
give the reader at least a rough sense of how we have proceeded, we describe briefly here 
the predicates and axioms we introduced. 

The propositions in question (starting already with Proposition 4) use the concept of 
an angle and they speak of angles being equal to or less than one another. The treatment 
of angles has proved particularly challenging. We have extended L[E] by corresponding 
six-place predicates, ‘bc a =def (read ‘the angle at point a determined by segments ab and 
ac is equal to the angle at point d determined by line segments de and df") and ‘bc a <d^f 
(read ‘the angle at point a determined by segments ab and ac is less than or equal to the 
angle at point d determined by line segments de and df"). 

These predicates are governed by the following axioms: 

(Ax 29) Mabca'b'd (bc a = a ‘b'd —»• Pa A Pb A Pc A Pa' A Pb' A Pc') 

(Ax 30) Mabc (Pa A Pb A Pc —> bc a = a bc) 

(AX31) Mabc (Pa A Pb A Pc —>• bc a = a cb) 

(Ax 32) \/abca'b'c'a"b"c" (bc a ^ a 'b'd A b'c' a ,= a "b"c" —> bc a = a "b"c") 

(Ax 33) Mabca'b'd (bc a < a 'b'd —> Pa A Pb A Pc A Pa' A Pb' A Pc') 

(AX34) Mabcdefss'tt'uv! (-^Coll(abc) A ->Coll(def) A SsabA Ss'de A s = s' 

A Stac A St'df A t = t! A bc a ^d^f A Subc A Su'ef —tu = u!) 

4 Systematic summary and refinement of the logical System 

We have formulated a first-order language L[E] and developed in it a certain Tbeory of 
Euclidean Geometry, EG. We have derived some propositions of this theory. Thus far, the 
vocabulary of this language contains only the following non-logical signs: 

the one-place predicate: ‘P’ 

the two-place predicates: ‘=, ‘C’ 

the three-place predicate: ‘ 5 ’ 

the four-place predicate: ‘A’ 

the six-place predicates: ‘=^]‘<0 

Alongside the usual axioms and rules of classical first-order predicate logic with identity, 
we stipulated 36 axioms. We have here stated and proved Propositions 1 through 3. In 
other work, we have also stated propositions 4 through 6 and 8 through 10, assuming 
propositions 4 and 8 as axioms and proving the others. 

This shows that L[E] and EG are sufficient for a detailed presentation of the Elements 
through Proposition 10 (except for Proposition 7). But it will be obvious to any reader of 
the Elements that further axioms are necessary for later parts of the work (e.g., the theory 
of ratio in Book V, the theory of number in Books VII through IX, the three-dimensional 
geometry of Book XI). It is to be expected that more axioms will be needed even for the 
remainder of Book I and for the other elementary books on plane geometry without ratios 
(II through IV). Both L[E] and EG are here preliminary. Both the language and the theory 
will need to be checked and perhaps altered. 

At the same time, it is conspicuous how many axioms are already necessary for EG. 
Moreover, some of them are fairly complicated formulas. Could we not simplify some- 
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what? This can be broken down into three more specific question. (1) Can some axioms 
be eliminated by deriving them from others? (2) Can some primitive predicates be defined 
in terms of others? (3) Could we replace some axioms with other, preferable axioms? We 
now go on to address these questions in two subsections. 

4.1 Elimination of axioms by derivation 

Are there axioms that we can eliminate by deriving them from others? - The answer is yes. 
Here is an example, which might be somewhat surprising: (Ax 3) and (Ax 4) are derivable. 

Lemma 7: (i) (Ax 13, 15, 16) b (Ax 4) 

(ii) (Ax 1, 2, 5, 13, 15, 16) b (Ax 3) 

Proof: (i) From (Ax 16), we have: 

(Ax 16) b Ssxy A Ss'xy AiCsAf/Cs-ls'Cs 

From this follows, by (Ax 15): 

(Ax 15, 16) b Ssxy A Ss'xy -A s' C s 
By interchanging s and s', we also have: 

(Ax 15, 16) b Ss'xy A Ssxy -A s C s' 

The claim to be proven follows from these two sentences and (Ax 13). 

(ii) Analogously to the proof of (i), we can show: 

(Ax 13, 15, 16) b Ssyx A Ss'xy -A s' = s 
But this is equivalent to: 

( :f ) (Ax 13, 15, 16) b Ssyx -A Vs' ( Ss'xy -A s' = s) 

From (Ax 1), (Ax 2), and (Ax 5), we get: 

(**) (Ax 1, 2, 5) b Ssyx -A Px A Py A x / y 

-A 3 t Stxy 

( :f ) and ( :f:f ) imply: 

(Ax 1, 2, 5, 13, 15, 16) b Ssyx -A 3 t, (Stxy A t = s) 

-A Ssxy 

4.2 Elimination of axioms by new axioms and definitions 

Is it possible to define some of our primitive predicates in terms of others? In what follows, 
we will consider two examples: a definition of ‘A’ and a definition of ‘IC in terms of 
our other primitive predicates. These definitions not only fulfill their job from a proof- 
theoretic perspective but are also plausible in light of the intended reading of‘A’ and ‘K’ 
We use them in the final sections of our paper. 
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We will first consider the prospects for a definition of‘Ai To this end, let us consider 
the language L[E~], which is L[E] without the predicates ‘A’ and ‘K’ 

In order to use the following mereological definition of ‘A| we will need to strengthen 
the mereological axioms of EG. To begin with, we will dehne points, just as the ßrst 
deßnition of the Elements does, as objects having no (proper) parts. 

Deßnition: Px :44 Vy (y C x -4 y = x) 

For another thing, we will require a fiusion scheme for the language L[E~], 

(Ax FUS) Let ip be a formula of L[E - ]; then the universal closure of the follow¬ 

ing formula is an axiom (an instance of the fusion scheme): 

Bxijj 3 y\/u (Pu -4 (u C y «4 3 .x (t/> A u C x))) 

The intuitive basis for the deßnition of ‘A’ is this: if a triangle T is determined by 
three non-collinear points, A. B, and C, and AB and AC are sides of T, and the point X 
is on AB and the point Y is on AC, then X and Y are parts of T and everything between 
X and Y is also part of T. Conversely, if T is a triangle determined by the non-collinear 
points A, B, and C, and P is a point that is part of T, then there is a straight line through 
P that intersects two sides of T. 

Thus we define ‘A’ as follows: 

Definitions: Zuab :<4 Pu A 3 s (Ssab Au Q s) 

Ayabc :<4 Pa A Pb A Pc A ~<Coll(abc)A 

\/u (Pu -4 (u Y y 44 3 xvw (Zvab A ZwacA Sxvw Au C x))) 

It is obvious that these definientia are expressed in L[E~], Using these definitions, the next 
lemma can be shown: 

Lemma 8: (i) h (Ax 17) 

(ii) (Ax 5, 14, 15, FUS) b (Ax 18) 

Proof: (i) By definition. 

(ii) Let ip be the L[E~] formula 

3 vw (Zvab A Zwac A Sxvw). 

By Lemma 1 and (Ax 15) in the first Step, we have: 

(Ax 5, 14, I5)b Pa A Pb A Pc A ^Coll(abc) 

-4 Pa A 3 s (Ssab A«Cs)A Pc A 3 s' (Ss'ac A c C s') A 3 i Sxac 
-4 3 x (Zaab A Zcac A Sxac ) 

- 4 - 3 x 3 vw (Zvab A Zwac A Sxvw ) 

-A 3 x if> 

By (Ax FUS), it then follows that 

Pa A Pb A Pc A ~>Coll(abc ) 

-4 3 y\/u (Pu -4 (u C y -f 4 3 x (3 vw (Zvab A Zwac A Sxvw) Au A x))) 

is derivable in (Ax 5), (Ax 14), (Ax 15), (Ax FUS). Therefore, with the definition of‘A’ in 
the second Step: 
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(Ax 5, 14, 15, FUS) b Pa A Pb A Pc A -1 Coll(abc) —> Pa A Pb A Pc A ->Coll(abc) A 
3 yMu (Pa Baratt; (Zvab A Zwac A Sxvw A«C x))) 

—>• 3 y Ayabc 

With circles, there is a similar Situation. Like ‘Aj ‘K’ can be defined in such a way that 
the relevant axiom (Ax 19) can be mereologically derived. Moreover, the revised definition 
can also be used to prove all the results we have proved. Thus, let us define ‘K’ using only 
expressions which belong to L[E~]. 

Definition: Kyab Pa A Pb A a / 6A 

\/u (Pu -A (uAy 49- 3 st (Ssab A Stau A s = t))) 


Lemma 9: (i) (Ax 5, 8) b Mxyz (Kxyz -A z C x) 

(ii) (Ax 2) b Mxyz (Kxyz -A Mw (Pw A w C x -A y / zu)) 

(iii) (Ax 4) b Mxyz (Kxyz -A Mwss' (Pw A w C x A Ssyz A Ss'yw -A s = s')) 

Proof: (i) By (Ax 5) and (Ax 8), we have: 

(Ax 5, 8) b Py A Pz A y / 2 -A 3 s (Ssyz A Ssyz A s = s) 

-A 3st (Ssyz A Styz A s = t) 


By the definition of %’ it follows: 

(Ax 5, 8) b Kxyz 

-A PzAMu(Pu -a (u C x aa 3 st(SsyzAStyuAs = t)))A 3 st(SsyzAStyzAs = t) 
-A (z C x <A- 3 st (Ssyz A Styz As = t)) A 3 st (Ssyz A Styz A s = t) 

-A z C x 

(ii) By the definition of‘K’ and with (Ax 2) in the second Step, we have: 

(Ax 2) b Kxyz A Pw At»Ci-> 3 st (Ssyz A Styw A s = t) 

-Ay^w 


This implies the claim sought. 

(iii) By the definition of‘K’ and with (Ax 4) in the second Step, we have: 

(Ax 4) b Kxyz A Pw A zu C x A Ssyz A Ss'yw 

-A 3 uv (Suyz A Svyw Au = v A Ssyz A Ss'yw ) 

-A 3 uv (u = s A v = s’ A u = v) 

-A S = s' 

This implies the claim to be proven. 

Lemma 10: (Ax 8, FUS) b (Ax 19) 

Proof: Let zp be the L[E _ ] formula 

3 st (Ssab A Stax A s = t A Px). 


Then: 
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b Pa A Pb A Ssab A Ssab AsesA Pb —> Bst (Ssab A Stab AssiA P6) 

—> BxBsi (Ssab A Stax AseJA Px) 
-a 3x 'tp 


Hence it follows by (Ax 8) and (Ax FUS): 

(Ax 8, FUS) b Pa A Pb A Ssab 

-A ■ ByVu (Pu -A (tt C y 3x (Bst (Ssab A Stax A s = t A Px) A u C x))) 

Therefore, employing the definition of‘Px’ in the second Step: 

(Ax 8, FUS) bPaAPfcA Ssab 

-A By\/u (Pu -A (u C y Bst (Ssaft A s = t A 3x (Stax A Px A«C x)))) 
-A By\/u (Pu 4 (« C |/Bst (Ssafe A s = t A 3x (Stax A Px A u = x)))) 
-A ByVu (Pu -A (a C y «A Bst (Ssab /\s = t/\ Stau))) 

It follows that: 

(Ax 8, FUS) bPaAPfcA Ssaö 

-A Pa A Pb A Ssa6 A 3 y\/u (Pu A (m C j/ a Bst (Ssab A Staa A s = t))) 
-A By Kyab. 


5 Mereogeometry 

What sort of a theory is EG? On the intended interpretation of L[E], ‘C’ is clearly mereo- 
logical vocabulary. We would probably classify the other primitive predicates as geomet- 
ric. These predicates are certainly often found in texts on geometry. Thus EG is a theory 
that contains both geometric and mereological vocabulary and moreover connects the 
geometric and mereological terms. On analogy with the now populär term ‘mereotopol- 
ogy’ (for the combination of mereological and topological principles), we suggest calling 
such a theory a mereogeometry. EG would be a mereogeometrical theory. 

We admit that the term ‘mereogeometry’ is only as clear as the terms ‘mereological 
theory’ and ‘geometrical theory’ And it is not clear how to explicate those predicates. 
It should not depend on the notation of the formal language. The decisive matter is the 
intended interpretation of the vocabulary and the axioms that govern its use in the theory. 
But these two factors (interpretation and axioms) do not yield entirely clear criteria for 
distinguishing mereological and geometric theories. 

Moreover, even if it is primafacie clear that a predicate belongs to the geometric and not 
to the mereological vocabulary, this might not be true of a reconstruction or explication 
of that predicate. One example of this is Euclid’s own definition of‘point’ as ‘that which 
has no part’ (I, def. i). This definiens contains only mereological vocabulary. 


5.1 Can the mereological vocabulary of EG be eliminated? 

Our main concern, however, is whether the mereological content of our theory EG might 
be eliminated by defining the mereological term in purely geometric terms. This would 
show that our theory is, in a sense, not ‘essentially’ mereological. 

One might attempt to define ‘C’ in terms of the geometric predicates of L[E], but 
we do not see any way to do this. Alternatively, one might introduce a further primitive 
two-place predicate, I, to be read ‘...intersects ...’ (We will use the term such that a point 
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that lies on a line intersects that line, and the line intersects the point.) Then ‘C’ can be 
removed from the primitive vocabulary of L[E] and defined as follows: 

Definition: x C y Vz (xlz —> ylz) 

(Ax 11) and (Ax 12) are then consequences of this definition and become theorems. 
(Ax 15), however, is still required. (It can be reformulated in terms of‘I!) 

Is the predicate ‘I’ a geometric one or itself mereological? In light of the considerations 
given just above, this question resolves itself into two other questions: (1) Is ‘intersects’ a 
geometric or a mereological predicate? (2) Are the axioms for ‘I’ best interpreted geomet- 
rically or mereologically? Neither question seems answerable. The first is not answerable, 
because our linguistic intuitions do not even yield the intuition that the one or other 
answer is wrong. The second is not answerable because, except for (Ax 15), we need 
no axioms for ‘I’ and (Ax 15) seems to be neither distinctively geometric nor distinc- 
tively mereological. In particular, one might interpret ‘I’ also as ‘overlapj which poses 
no problem for (Ax 15), and ‘overlap’ is generally taken to be paradigmatic mereological 
vocabulary. 

In short, there seems no reason to think that the mereological vocabulary of theory 
EG could be defined in purely geometric terms and thereby eliminated. 


5.2 Extended geometric objects 

Extended objects, such as triangles and circles (but also straight lines), present another 
problem for the distinction between mereological and geometric vocabulary. Such ex¬ 
tended objects might be construed as being composed of points. But we would then 
expect that the predicates that refer to them do not belong to purely geometric vocabulary. 
This requires some explanation. 

A straight line, s, is determined by two endpoints, a and b. But s is distinct from a 
and from b. Analogously, a triangle t is determined by three points or by three straight 
lines, but it is distinct from each of the three points and from each of the straight lines. 
Likewise, a circle is determined by two points, the center and any arbitrary point on its 
circumference, but it is distinct from each of these points. 

Thus one might take the straight line from a to b to be the set of all points that are 
collinear with a and b and between them. Or to be simply the ordered pair (a, b). Or to be 
the two-member set {a, b}. And the triangle with vertices a, b, and c might be the ordered 
triple [a,b,c) or some other set-theoretic construct involving a, b, and c. Finally, it would 
be natural to take a circle k around a through b to be the set of points which have the 
same distance from a as b. But these are set-theoretic definitions and constructions, which 
Contemporary mathematics is accustomed to use, but Euclid did not think in this way. As 
interpreters of Euclid and as logicians who are attempting (for the moment) to avoid set 
theory, neither should we. 

Intuitively, if a triangle or a circle or straight line is any kind of construction out of 
points, then it is not a set, but rather a mereological fusion. That is, it is a whole that has 
the relevant points as parts. 

Moreover, we need to address the question whether circles, triangles, etc. include 
only their boundary points or also their interior points? For Euclid, the interior points of 
circles, triangles, etc. belong to those figures. Indeed, he defines figure (or shape; crxfjpa) 
as “what is contained [neprexöpsuov] by some boundary or boundaries [öpwv]” (I, def. 
4). The figure is not the boundary, but that which is contained by the boundary. This 
conception is reiterated then in the definitions of the various figures, each of which is 
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defined as that which is contained by a certain sort of boundary (see Book I, defs. 15, 18, 
and 19). 

While we spoke from time to time as if triangles and circles were to be identified with 
their boundaries, this is a mere matter of terminology. ‘A’ can be interpreted either as the 
predicate ‘. .is a triangle [Euclidean figure] determined byand ..or as the predicate 
‘...is the perimeter of a triangle determined by ..., ..., and ...’ With either interpretation, 
our existence axiom (Ax 18) will come out true. Something similar is true for ‘K’ but it 
is just slightly more complicated. As far as our existence axiom (Ax 19) is concerned, ‘K’ 
might just as well be the predicate ‘...is a circle [Euclidean figure] around ...through ...’ 
Elowever, our definition of‘K’ rules this out and is compatible only with interpreting ‘K’ as 
a circumference predicate. This, however, is easily avoided. The definition of‘K’ could be 
reformulated as a definition of another predicate, say %’ so that ‘K’ is a predicate for circles 
(Euclidean figures with interiors) whereas ‘K’ is a predicate for a circle’s circumference. 

One might also consider giving no definition at all for ‘K! The use of the predicate 
would then have to be governed entirely by axioms. An obvious way to do this would to 
add Lemma 9 (i), (ii) and (iii) (alongwith (Ax 19)). As already noted, all of the propositions 
proved here could be proven on this basis. 

In this case, neither ‘A’ nor ‘K’ would be defined using mereological vocabulary. 
Triangles and circles would thus not have been introduced as mereological fusions. Other 
axioms could entail that they are mereological fusions, but not the axioms of EG. Even if 
circles and triangles are in fact fusions (of points, say), our theory would simply ignore 
this fact. 

Elowever, none of this would significantly affect the role of mereology in EG. For 
the existence axioms for triangles and circles (and also Lemma 9 (i), (ii), and (iii), which 
would become axioms on this scenario) use mereological vocabulary. Mereology and 
mereogeometry are thus used whenever these axioms are used, even if we refrain from 
defining ‘A’ and ‘K.’ 


5.3 On the usefulness of mereogeometry 

Elow is mereogeometry useful and interesting? Here we should distinguish between a 
number of related questions. 

First, does Euclid’s Elements present a mereogeomtry? Our consideration both of Book 
II and of Book I, Propositions 1 through 10 (without 7) gives strong evidence that the 
answer is yes. This will not be a great surprise to Interpreters of Euclid. Our contribution 
has two aspects. We have showed how, in connection with Book II, it is mereological 
concepts (part, whole, composition, dissection) that play the role we might have expected 
quantitative operations (addition and subtraction of real numbers) to play. This concerns 
not merely the question whether mereology plays a role, but what role it plays. Also, 
we have showed carefully and specifically how, without relying on diagrams, mereology 
enters the initial propositions of Book E 

Second, is it possible to formulate a geometric theory in a first-order logical language, 
which contains neither set-theoretic nor mereological vocabulary, and only predicates 
that apply to w-tuples of points? Here, again, the answer is yes. This has been known 
since Tarskis investigations of the foundations of geometry in the middle of the 20th 
Century. 11 In particular, Tarski specified a language without predicates that express ‘...is 
a straight line,’ ‘...is a triangle] or ‘...is a circle! It is, however, also not clear how these 
predicates might be defined within Tarski’s framework. The familiär way of speaking 


11 See Schwabhäuser, Szmielew, and Tarski 11983! 
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about geometric figures must be replaced, within Tarski’s framework, by talk about n- 
tuples of points (e.g., a triangle is treated as a triple of non-collinear points). 

Third, supposing that one wants to speak of extended geometric objects (by contrast 
with n-tuples of points), how should one do this? It is something that we wish to do, 
as we explained in the Introduction, partly as an interpretation of Euclid, partly for its 
intrinsic philosophical interest. There seem two main approaches. Either the relevant 
predicates are introduced via definitions or their use is governed by axioms. In the first 
case, it would be natural to use mereological vocabulary in the definientia. This seems to 
us the preferable approach. This is not because we consider definitions to be superior to 
axioms. (It is not at all clear that the approach reduces the total number of axioms, for 
axioms are also needed to govern the mereological primitives.) Rather, we have used a 
generally accepted mereological fusion Schema. In section 4.3, we saw how we can use 
this axiom (together with Atomism, which in any case fits well with the geometry of EG) 
to derive (Ax 18) and (Ax 19). Thus the advantage of this approach is the way it enables 
us to avoid postulating highly specific geometric axioms. This approach seems to us well 
worth developing, because we think (with Euclid?) that we ordinarily speak of extended 
objects. And we think that such a logic can contribute to clarifying both Euclid’s theory 
and the systematic philosophical questions about how to understand extended objects. 


5.4 The way forward 

This paper is contains significant results and they invite further research. First, and per- 
haps most obviously, we should complete our formalization of Euclid Books I and II. (It 
would also be desirable to consider whether the axioms that are sufficient for Books I 
and II are also sufficient for III and IV. This seems likely, but it is not entirely obvious.) 
This would be a sort of commentary on the relevant parts of the Elements. As noted, it 
seems to us important to have such a logical treatment of the Elements that does not use 
the diagrams for drawing inferences. Second, our approach to geometry should be com- 
pared in details with Tarski’s. Most signfficantly, can a logical language of extended objects 
(by contrast with n-tuples of points) be developed using mereology that has essentially 
greater expressive power? Third, we would like to refine our approach by reconsidering 
the concept of a boundary and its relation to the concept of a part. We have treated points 
as parts of lines and lines as parts of figures. It is not so clear that Euclid does this. In 
Section 2, we found Euclid treating figures as parts of figures. It is likely that Euclid, in 
fact, thinks that only objects of same kind can stand in the part-whole relation. 12 This 
would require us to extend L[E] by at least one additional predicate. It would also bring 
our work into connection with recent mereotopology, 13 from which we would hope to 
benefit, and to which we would hope to make a contribution. In particular, Euclid’s 
theory seems to be one with points (which have no parts) but without atoms (because 
lines are not composed of points, nor figures of lines). Aristotle also espoused such a 
theory. But current philosophers and logicians, although they are interested in geometries 
without atoms, have not, to our knowledge, considered such theories. 


12 One might think that ‘of the same kind’ means simply ‘with the same number of dimensionsj but this 
is probably too quick. An angle cannot be part of a figure, but an angle seems to be a two-dimensional 
object. Having the same number of dimensions is probably a necessary, but not sufficient, condition on 
Standing in the part-whole relation. 

13 E.g., Glibowski |i 969t Simons I1987I Smith 11997t Casati and Varzi 11999t 
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The Gaze to Heaven: On the Topopoetics of the 
Body-Soul Relationship in the Middle Ages and 
Early Modern Period 


This project consists of three studies which examine how the cognitive faculdes are hi- 
erarchically ordered and related to each other in the Middle Ages and Early Modern 
Period. Special attention will be paid to the epistemic reladonship between the body 
and soul as well as the exact role and Status of the senses. The following quesdons will 
be asked: how did medieval philosophy view Adam’s natural cognitive ability before the 
fall? How dependent was his knowledge on the senses? Which role did the School of 
Chartres, influenced by Plato, assign to the senses in the story of creation? How do such 
‘metaphysical poets’ like John Davies or George Herbert express the connecdon between 
the body and soul and its epistemic funcdon through the medium of poetry? All three 
studies are situated at the intersection between the history of philosophy and literature 
and seek to show how poetry and philosophy interact when addressing philosophical 
questions. 

Body-soul reladon; the senses; Adam; Suarez; School of Chartres; Bernardus Silvestris; 
Metaphysical Poets; Sir John Davies; George Herbert. 


i Introduction 

More so than in the modern period, pre-modern epistemological reflection refused to 
reduce knowledge to a single level, but instead sought legitimizing hierarchies of va- 
lidity, creating a complex framework in which different types of knowledge and cogni¬ 
tive abilities were defined, brought together in their various modes of interaction and 
structured in hierarchical relationships. The work of the research group D-4 Immaterial 
Causes investigates this epistemological ranking of knowledge together with the specific 
topopoetics that such a scale of knowledge demanded in the philosophical tradition across 
different historical periods. 1 Such questions will be asked as: how did the theorists of 
epistemological Status bridge the gap between ideal maxims and empirical intuition? How 
could a knowledge based on Biblical revelation be related to or distinguished from a 
knowledge based on the use of the cognitive faculties bestowed upon a human being 
by nature? Which cognitive possibilities enabled one to progress from the instantiated 
idea to a concept acquired by abstraction from this idea? How could instantiated idea and 
abstracted concept be distinguished in their scope and validity? Who was responsible for 
the articulation, transfer and Organisation of such knowledge? Which philosophical and 
poetic media were used for these purposes, as the dividing line between poetry and trea- 
tises was fluid? Principles that constitute certain knowledge were not just necessary at the 
beginning of a sequence of causes, i.e. from the first, absolute and immaterial down to the 
sensible, corporeal and material; for all types of knowledge and cognition, the certain and 
indubitable principle also offered an ideal form against which the other, deficient forms 
could be measured. As will become clear in the following, this ranking of knowledge 


For the idea and concept of a topopoetics see Lobsien 
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corresponded to a process of increasing specification, visualization and metaphorization 
of cognitive possibilities, a descensus that began from purely mental contents and first 
principles and progressed to multidimensional, poetic images in the domain of the imag- 
ination and the senses. These images made the abstract tangible. 

The empirical world of the senses could stand at the Start of this epistemological 
and ontological scale of knowledge, so it was necessary for thinkers of the Middle Ages 
and Early Modern Period to examine the connection between the body and soul as a 
hylomorphistic unit and so to define the epistemic validity and scope of the senses. The 
three studies presented here may at first sight seem like sketches of contingent episodes in 
the history of philosophy, but all three document the kind of ranked topopoetics through 
which the epistemic interaction of body and soul was charted. All three studies are at the 
intersection of the history of philosophy and of literature. Bernd Roling’s study revisits the 
beginning of this scale of knowledge as he examines the knowledge and cognitive possi¬ 
bilities of Adam, the first man. This beginning is understood to be not j ust the ontological 
and soteriological principle (arche) of all knowledge but also as its aetiological criterion. 
What did this perfect and first natural knowledge look like for Scholastic philosophy 
and what character did it need to have in light of the various philosophical traditions? 
What relationship should the body and soul have to each other in the acquisition of 
knowledge? Was the first knowledge a revealed knowledge? In which domain was it valid 
or relevant? Was it solely based on (Platonic) ideas, illumination or introspection, i.e. the 
contemplation of a superior reality within the human soul or mind? Or was it necessary 
to acquire this knowledge from the use of the senses in and about an external world, the 
world in which Adam found himself in the Garden of Eden? Cornelia Selent’s study will 
pick up this thread and focus on i2th-century natural philosophy. Eier project seeks to 
shed light on the Status of the senses and empirical knowledge from the perspective of 
the Latin translation of Plato’s Timaeus. What role did the senses play in the philosophy 
of the School of Chartres? Elow did the thinkers of the i2th Century integrate the senses 
into their Version of a philosophical creation story? This study, too, will deal with the 
epistemic relationship of the body and soul, but it will also focus especially on the poetic 
transformation of hylomorphism; this idea is developed in the work of the Latin poet 
Bernardus Silvestris and in Wolfram von Eschenbach’s Parsifal. Verena Lobsien’s study 
will focus directly on poetry, in the English-language philosophical poetry of the i6th 
and i7th centuries. ‘Metaphysical Poets’such as John Davies and George Elerbert adopted 
ingenious - and very different - ways of grasping the body-soul relationship intellectually 
and of illustrating it in the imaginative and emotive sphere, as they tried to define the 
epistemic Status of the soul, which in its embodied state strives for knowledge. How did 
they outline the scope of the senses and what language did they use to make tangible the 
role of the senses, imagination and emotions, both in the body-soul complex and in the 
whole project of salvation? 

The studies of both Cornelia Selent and Verena Lobsien show that the language of 
poetry had the advantage of ambiguity, which it could appropriate for aesthetic purposes. 
With its help it was easier to articulate the aporiai which a purely conceptual philosophy 
had tried, perhaps in vain, to solve. One of the most important conclusions of our work is 
therefore to have shown that thus it was the knowledge of the poets that was ultimately 
able to react to the questions of the philosophers. 
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2 The pinnacle of natural cognition (cognitio naturalisj: Adam’s 
knowledge in the Garden of Eden 2 

A philosophically coherent reconstruction and exposition of ideal human knowledge had 
a fixed place in the vast machinery of Scholastic philosophy, namely in the discussion of 
what human knowledge and natural cognitive ability must have looked like in the Garden 
of Eden. Scholastic philosophers believed that, even before the fall of man, Adam must 
have been equipped with a natural knowledge and cognitive ability (cognitio naturalis) that 
was unaffected by the consequences of the Fall. But what would this have looked like? 
The assumption of an ideal natural knowledge was fraught with difficulties and even the 
connection between ‘ideal’ and ‘natural’ seemed to imply a contradiction in terms. How 
could the nature of and requirements for natural cognition be reconciled with Adam’s 
supposed perfection? How could Adam have been created ex nibilo with all the powers and 
perfections of an intellect bound to an organic body yet at the same time be endowed with 
a natural ability for knowledge? The ensuing discussion shows how far Neo-Scholastic 
philosophers were willing to go to accommodate their Aristotelianism. 

In his Summa Tbeologiae Thomas Aquinas gave a series of authoritative answers to 
this problem complex, which were highly influential in the following centuries. 3 In the 
late i6th Century, Francisco Suarez, the most productive of the Jesuit commentators on 
Aquinas, offered the most complete discussion of this question, taking into account other 
possible answers and perspectives. 4 For Suarez there is no doubt that Adam both had to 
and was supposed to make use of all the perfections that the natural order had bestowed on 
him; this also applied to his knowledge and epistemic abilities. According to Suarez and 
Aquinas, it was therefore impossible that Adam could have had to acquire his knowledge 
of the world in the Garden of Eden through experience. 5 Although the acquisition of 
knowledge through experience is a defining characteristic of human knowledge, it would 
contradict the complete and perfect act of Creation, in which man was created in a single 
moment with all of his cognitive faculties and abilities fully formed and in perfect work¬ 
ing order. An analogy illustrated this point: at the moment of Creation, God supposedly 
did not plant trees which first needed to grow, but instead created them in full bloom. Any 
form of ignorance or lack of knowledge would contradict Adam’s primordial perfection. 
Moreover, as Suarez noted, Adam was not only created with the ability immediately to 
conceive children but also with the ability to raise and educate them in an ideal way. 
Therefore, it was necessary that, from the moment he began to exist, he had had at his 
disposal the complete störe of natural knowledge. 6 Even Church Fathers such as Eusebius 
of Caesarea and John Chrysostom found clear proof of this in scripture: in the Book of 
Genesis, Adam had all the creatures come to him and he gave them names. 7 As Suarez 
emphasizes, in order for him to do this, he not only had to know the real natures of 
things but must also have had a vast ability to distinguish and identify; this implied 
that he must have been familiär with the disciplines of logic and dialectic. 8 However, 
not everyone accorded the same weight to this passage; Suarez’s counterpart, the Prague 
Jesuit Rodrigo Arriaga, pointed out in a somewhat patronizing manner that names are 
contingent and adplacitum, which means that they are not natural but conventional. To 
partition and classify all creatures through naming was not in and of itself a sign that 
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Adam possessed knowledge of the real natures of things; clearly Arriaga did not subscribe 
to a Cratylean philosophy of language. Yet he also had no doubt as to the perfection of 
Adam’s knowledge and cognitive ability. 9 

If Adam could not acquire knowledge through the usual process of abstracting,which 
begins with the senses and passes through the production of mental images (phantasms) 
to the derivation of concepts from these images, how was it possible for him to have 
knowledge at all? A simple itifusio or God directly implanting into Adam’s soul a species, 
as mental contents were generally called, was ruled out because it would be, as Thomas 
and Suarez emphasize, of a supernatural and not natural character. 10 There was only 
one possible way, which nevertheless appears to be a compromise solution: according 
to Suarez, Adam had to receive all the mental contents, not alone but together with the 
associated phantasms from which the concepts were derived. Angels, on the other hand, 
only had the species, from the recombination of which they could derive all knowledge. 
Yet only by being equipped with both the species and the phantasms could Adam possess 
a human knowledge, as Aquinas explained. Therefore, it was necessary to create in him 
simultaneously not only the mental world of concepts and thoughts but also their ability 
to refer and relate to the world. Thus, Adam’s knowledge did not dilfer from ours in 
substance and nature but only in accident, i.e. through how it was implemented. Quali- 
tatively, it was on a higher level. 11 For Arriaga Adam possessed an ideal syncrasia, or an 
optimal relation of the humors, and so a tranquillity of the soul which could keep the 
emotions in check. As he could hardly be distracted or led astray by his emotions, he was 
on that account far superior to all other human beings. 12 

For the Scholastics of the Middle Ages and Early Modern Period, the Bible provided 
the impetus for investigating in more detail the specific objects of this ideal abstractive 
cognition. What did it mean to say that Adam knew everything? The naming of the 
animals suggested that the limits of human knowledge were given by nature herseif. 
Moreover, since Adam gave no names to the stars and fish, Tommasso de Vio Cajetan 
suggested in his commentary on Aquinas’ Summa that the first boundary of knowledge 
may be found in what a human being could actually experience in the course of life. 
Was knowledge therefore limited by the category of (geographical) space? 13 Both Flugh 
of Saint Victor 14 and Bonaventure, who in his Commentary on the Sentences of Peter Lombard 
deals extensively with Adam’s knowledge, rejected such an assertion. 15 For them Adam 
had the entire cosmos at his disposal and, as Aquinas concludes, the impressive beauty of it 
in its totality must have prompted him to praise God. 16 Nevertheless, Thomas notes that 
his knowledge must have had limits which coincide with the limits of natural knowledge. 
Adam was able to construct long and complex syllogisms which included a myriad of 
details about the empirical world; he could do this much faster than anyone could today. 
His knowledge of the stars could be explained as arising from the internal logic of sense 
perception, yet it allowed him to make conclusions about the natural course of natu¬ 
ral things and events. 17 Flowever, knowledge of futura contingentia, i.e. contingent future 
events, was not available to him. If all natural things were at his disposal, the processes 
of the present, the stellar constellations and the workings of the stars could be projected 
onto the future with little difficulty and with maximum ränge, as they were all subject to 
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an internal necessity; on that account Adam would immediately be able to predict a solar 
eclipse centuries away. 18 In the case of more contingent natural events such as heat waves, 
storms or bad weather - events that were not governed by the workings of the stars - the 
ability to foresee them was more difficult for him, as Arriaga noted. And once the existence 
of human free will is taken into account, Adam could not have had any knowledge of the 
future. 19 

Just as Adam in the Garden of Eden was able to draw conclusions about the future 
only through the observation of the present, Suarez emphasizes that the same held for the 
past. Adam’s intellect, created ex nibilo , could not have received any thoughts and mental 
images of events that took place before he was created. To have such knowledge of the 
past would have been a miracle. According to Suarez Adam could know that the cosmos 
was created, but he did not know when it was created. God had to convey to him in an act 
of revelation what had happened during the previous five days. Through the species in his 
intellect and the many phantasms accompanying them, Adam grasped in the present all 
the concrete particular objects from the universal perspective and, moreover, a number 
of objects in his direct view. 20 However, did he grasp all of the concrete particulars in 
their concrete particularity? Without a doubt he had more knowledge of the objects than 
anyone ever had after the Fall. Yet he was not an angel and for that reason his concepts did 
not necessarily and automatically encompass the created world in its entirety. 21 Although 
Adam may have had a vast knowledge of orange trees, for Arriaga one could hardly claim 
that on account of the phantasms and concepts implanted in him he knew exactly how 
many orange trees were growing in America. Being familiär with all the orange trees - and 
by extension, all of the created objects - was not necessary for Adam to form a concept of 
an object and therefore did not call into question the perfection of Adam’s knowledge. 22 
Another impossibility, given the conditions of natural knowledge, was the ability to see 
into the mental life of another person. Since for Suarez external signs manifested the inner 
workings of the soul, Adam could marshal his vast knowledge of nature in order to draw 
conclusions about other people’s thoughts. He was therefore able to grasp certain aspects 
of Eve’s mental and emotional state, much more than was possible for anyone after the 
Fall, but he could not read her mind. 23 

Ever since Aquinas an important question had been whether God and the angels 
were included in Adam’s natural knowledge. Obviously, God could directly provide a 
human being with a species of himself. If he did that, however, this knowledge of God 
would no longer be a natural knowledge. Aquinas was of the opinion that the intellect, 
the lumen naturale, could have knowledge of God through his created works, the vestigia 
Dei. Here both Suarez and Arriaga concurred. 24 Moreover, Aquinas proposed another way 
by which Adam could have come to have knowledge of God: Adam’s knowledge was 
free from all distorting factors and his senses did not hinder the formation and use of 
concepts; rather, the faculties of his soul existed in an ideal harmony and relationship 
to each other. Therefore, it would be possible for Adam to perceive God through the 
effects that directly showed themselves in his mind, i.e. the echo of divine perfection in 
his intellect (effectus intelligibiles ). 25 Neither Suarez nor Arriaga were to make anything out 
of this conjecture, which ultimately could be understood as weakening the function and 
power of illumination. Even though no one questioned the hegemony of the intellect 
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in the First Man, could a knowledge of God acquired in this manner still be considered 
natural? 26 

A related question dealt with the natural knowledge of angels. Angels could not supply 
human beings with concepts of themselves. Once again, God could have imprinted a 
species of them in the intellect, yet this too would have been a form of revealed and 
not natural knowledge. Was Adam then in a position to acquire knowledge of angels 
without any direct help from God? For Suarez it was possible to have such knowledge 
of the pure intelligences through a consideration of the order of creation, because the 
angels controlled the spheres. If the Aristotle of the Pbysics and Metaphysics had derived 
the existence of separate intelligences from the movement of the spheres, why should 
Adam not have been in a position do so as well? Eve must therefore have known that the 
serpent that spoke to her was a demon; all she had to do was to synthesize her knowledge 
of the nature of angels with her knowledge of physical events, as Suarez noted. 27 Arriaga, 
who had read Copernicus thoroughly, even if he was not to his taste, was less optimistic: as 
angels were not necessarily responsible for Controlling the movement of the spheres, the 
heavens were of no help here. Instead, Adam contemplated the nature of his mind and the 
corporeal world and was on that account able to progress by comparison to the possibility 
of pure intelligences, i.e. angels, which concluded the hierarchy of created beings. Yet 
Adam had no proof of their reality for so long as he met no angel in the Garden of Eden. 28 
At the very least, his expulsion from the Garden, which was overseen by a cherub, would 
have provided him with help on this epistemological question. 

The mode of Adam’s knowledge, too, needed further explication. If his knowledge was 
identical with the form of knowledge possible for a typical human being, then did Adam 
think discursively, i.e. in deductions and conclusions that, Step by Step, bring together 
mental images, concepts and species ? According to nominalists like Gregory of Rimini, 
both Adam and the angels thought discursively, but they possessed a form of discursivity 
that enabled simultaneous access to all speciesP On that account Adam’s thought was 
not limited by the categories of prior and posterior, categories which characterize syllo- 
gistic thought; this was similar to the angels, who had simultaneously at their disposal 
all the species of the intellect. Gregory called this type of discursivity discursus illativus and 
contrasted it with the discursus successivus of the normal human intellect. Aquinas himself 
suggested something similar when he claimed that Adam looks at the water and thinks 
immediately of God; this occurs in his mind simultaneously and cannot be considered a 
real conclusion, inference or syllogism. But is this really discursive knowledge or thought? 
John Capreolus clearly rejected Gregory’s hypothesis and the Jesuits agreed with him in 
this. 30 If Adam’s knowledge is to remain natural, act must follow separately upon act; these 
acts must then create a habitus or at least result from a habitus which consists of such acts. 31 
Moreover, as Arriaga emphasized, Adam’s human nature with its specific characteristics 
must be taken into account. Even if Adam’s sense organs were entirely under the control 
of the intellect and no emotion threatened to hinder his analysis of concepts, he was still 
tied to a body and his cognitive ability was in that respect not without its limits. 32 

Connected to discursivity was the question of whether Adam’s knowledge was capable 
of being improved upon or even expanded. Could his knowledge increase in relation to 
the number of his observations and experiences in the Garden of Eden? Or were new 
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experiences and the acquistion of knowledge impossible if he already had all the concepts 
and associated phantasms? Aquinas explained that the concepts that were already present 
in Adam’s intellect could not formally allow for expansion, yet he was in a position to 
confirm their content by coming into contact with even more objects. In other words, this 
affected not a concept’s extension but its intension. 33 Bonaventure, Aegidius Romanus 
and Alexander of Haies held the same view as Aquinas. 34 For example, Adam knew that 
the large flecked animal he saw for the first time was a giraffe without ever having seen a 
giraffe before. He not only obtained a concept of a giraffe from God but was also given 
a series of different perceptions of a giraffe, which showed larger, smaller, more or less 
flecked giraffes. God had adequately supplied reason and the intellect with the necessary 
objects and perceptions. Nevertheless, in encountering other giraffes Adam’s concept of a 
giraffe could become clearer or more lucid. As Suarez suggests, perhaps the speed at which 
Adam formed judgements or synthesized mental contents could have increased the more 
familiär he became with objects of the same kind. 35 

Arriaga is skeptical. Could greater familiarity with concrete particulars really increase 
the intensity of a habitus which is in and of itself complete or perfect? Arriaga claims that 
he repeatedly prayed the Lord’s Prayer, yet never had the impression that the last time he 
prayed had increased the power or intensity of his words and prayer. Yet was there not 
a value in and of itself in an encounter with something new, even if it was with objects 
with which Adam was already familiär? And could this not be of an advantage to Adam? 
In that respect, he should continue to familiarize himself with all sorts of giraffes. As 
Arriaga emphasized, it was not possible for Adam to forget a species, something which can 
so easily happen to post lapsum human beings on account of their fragile bodily nature. 
As his perfect life was not to last long, he hardly had any chance to do so. 36 

Perhaps the most decisive and difficult problem complex, however, was the question 
of whether Adam could err. If his knowledge was natural, then the answer must of course 
be yes. But how did his ability to err relate to his perfection before the Fall? Bonaventure 
in particular was concerned with this. 37 It was not necessary that all the objects be evident 
to Adam nor that they allow for certain and indubitable judgements; as mentioned above, 
future events or thoughts could be accompanied by opinions or beliefs which were not 
verified. Did Eve not err when she believed that there would be no negative consequences 
to her eating the apple? Human beings constantly experience situations in which they 
form false beliefs or opinions of things. 38 For Arriaga if an angel had appeared to Adam 
in the form of Eve, how would he have avoided being deceived and incorrectly believing 
the angel to be Eve? 39 Luis de Molina, a fellowJesuit, offered up another point for consider- 
ation: it was obvious that Adam and Eve erred during the Fall. Even if it was impossible for 
them to commit most errors, did there not need to be at least a small domain of knowledge 
where it was possible for Adam to err? In order for demons to have tempted Adam and Eve, 
this possibility needed to exist. Molina responded to this objection by claiming that it was 
not Adam’s error that resulted in the sin, but rather that the sin initiated by Adam’s pride 
had affected his cognitive ability so much that afterwards he was susceptible to error. 40 
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Was Adam, as one might infer from the foregoing remarks, in the state of nature im¬ 
mune to all errors in rebus naturalibusi Not only Aquinas but also Durandus and Augustine 
held such a view of Adam’s primordial knowledge. 41 God created Adam with a degree of 
perfection that was incompatible with susceptibility to error. At the same time, as Aquinas 
admits, natural knowledge is in its essence always susceptible to error, even if one had to 
postulate in Adam’s case an ideal body and the complete control of the intellect over all 
the other faculties of the soul, as well as assume that his will and desire never impeded 
the exercise and functioning of his intellect. Yet even in the Garden of Eden there were 
too many ambiguous cases, too many uncertainties and too many opinabilia that could 
have made Adam run the risk of claiming something false when forming a judgement. 42 
For both Suarez and Arriaga there is only one solution. God himself had to help Adam 
with a gift (donutn) of grace and so ensure his freedom from error. Suarez then needed 
to reconstruct how errors actually came about. Adam had a perception, a concept and a 
thought; then either an aestimatio, an assessment, linked the object and idea with previous 
ideas and concepts, or eise a new concept was formed, a possibility which, however, was 
not envisioned for Adam. As Suarez emphasizes, a first judgement precedes the aestimatio , 
which tests th zprobabilitas, i.e. the probability or grade of reality, of an object. All further 
assessments of the object would either follow upon this initial judgement (iudicium) or 
not occur. 43 This is where divine providence had to be deployed. 44 For example, if Adam 
saw an antilope in the morning twilight and the conditions of perception were prompting 
him to conjecture that this creature was a giraffe, divine providence would intervene and 
block Adam’s judgement. Fle would then ignore the antilope and not waste a single 
thought on its nature. If the conditions of perception were sufficient to recognize the 
giraffe, then God would allow Adam to form a judgement and identify the creature as a 
giraffe. Here the fact that Adam’s knowledge is perfect must in reality be more important 
to God than the fact that it is natural. 

I hope it has become clear by now what kinds of difficulties entangled the Aristotelian- 
inspired theologians of the Early Modern Period when they wanted to integrate such 
Parameters as perfection and the complete absence of presuppositions into an epistemic 
System which did not allow for them. To put it simply, they had to manufacture a history 
as the precondition of their own existence and assume an experience which in reality was 
not an experience at all. In the same vein, in the i9th Century Philip Henry Gosse taught 
that God had not only created Adam with a navel for which he had no use but had also 
placed fossils in the earth 5000 years ago to allude to its great age. At the same time Suarez 
and Arriaga had become occasionalists who had to force God to intervene constantly in 
the cognitive process for the sake of a higher purpose, so that they could maintain the 
illusion of the absence of presuppositions, an illusion which they, as Aristotelians, valued 
highly. It was paradoxical that Aquinas and Suarez had to choose this Option precisely 
because abstraction and the experience of the sensible world as the precondition of all 
knowledge were so important that they had to exist even in the Garden of Eden. 
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3 The senses, emotion and the acquisition of knowledge: Two 
studies on the Timaeus latinus and the literature of the High 
Middle Ages 45 


For the poets of the i2th Century who were committed to an allegorical Interpretation 
of nature, the Latin translation of and commentary on a part of Plato’s Timaeus by Cal- 
cidius, completed ca. AD 400, was an extremely inspiring source. 46 There they could read 
about the philosophical significance of the senses both in the origin of the human being 
and, following from that, for his existence in general. To treat the senses, which Timaeus 
constantly revisits in his narrative, merely as a point of contrast to the intelligible world 
of the Forms, would be to ignore many of the other ways in which sensus is woven into 
the cosmology of the Latin Timaeus. This presents the concretion of a human being in 
narrative form and offers a differentiated view of Sensation in the context of the primordium 
hominis. After Timaeus brings up the opifex deus to explain why he wanted to fill the cosmos 
with living beings (Plato Latinus 1962, 4ia-d), he clarifies what is special about human 
existence by claiming that human beings praeter ceteras animantes deum suspiciant 47 and can 
properly honor the gods (ibid., 4ie-42a). Through the gaze to heaven he indicates for the 
first time the meaning and importance of sight for the investigation of the divine spheres. 
Subsequently, Timaeus mentions the key moment in the coming-to-be of a human being, 
which is when an immortal soul is implanted into a mortal body. The necessary and 
immediate consequence of this is the emergence of the passions or emotions, i.e. desire, 
fear and anger, which is immediately followed by the formation of the senses. 48 Sensation, 
therefore, emerges as the initial and specific result of the coming-to-be of a human being 
and, since it evidently developed from the emotions, it is in its nature associated with 
man’s affective and disordered original state. While, due to this origin, the senses have 
less prestige compared to the non-affective intellect and the rational knowledge associ¬ 
ated with it, they still have an important function as they bear witness to the successful 
Integration of body and soul; thus, the senses are a testis animalis of the first order. In this 
sense Calcidius writes: 


There can be no life without Sensation since I believe that the difference that exists 
between what lives and what does not is that the former has Sensation while the 
latter is without it and those that are just born begin to have sensations immedi¬ 
ately but when the soul is separated from the body they cease to have sensations. 49 

In his commentary, William of Conches, a i2th-century natural philosopher, emphasizes 
the ‘right of primogeniture’of perception and lists the individual senses, ranking them in 
their order of importance: 
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primo quidem sensum excitari before the imagination, reason and intellect. This hap- 
pens ex violentis passionibus since, as Boethius says, in a living body affection pre- 
cedes Sensation in that light strikes the eyes, voice the ears, heat, cold, roughness or 
smoothness meet the hands, sweetness and other nuances of taste affect the tongue 
and a sweet-smelling odor or the opposite affects the nose; through this the inner 
soul begins to perceive. 50 

If Sensation is the first clear sign of the successful integration of body and soul - and 
in essence, of life then this could be an important clue for the interpretation of the 
(Neo)-Platonic cosmology of Bernardus Silvestris. 51 His ambitious allegorical poem Cos- 
mograpbia, written in ca. 1147, consists of two parts, Megacosmus and Microcosmus, which 
describe the creation of the world and of human beings respectively. Three instances, 
Urania, Physis and Natura, participate in the creatio hominis, whereby Urania leads the soul 
from aethereal heights down to earth and Physis forms the material body; Natura’s task is 
then to join together body and soul. 52 If the moment of their connection coincides with 
the emergence of Sensation, should sensus not find an echo in the poetical embodiment 
of this moment? The opening scene of the poem shows that this is indeed the case. With 
her complaint about the chaotic state of matter and her demand for an orderly shaping of 
it, Natura provides the impetus for the great work that has long been envisioned by and 
inscribed in divine providence. Yet Natura’s poetic diction here differs essentially from 
that of Noys, who is the embodiment of the divine intellect. When Natura says of herseif 
that si sensu fortasse meo maiora capesso , 53 she is offering fundamental insight into how she 
understands who and what she is, as she clarifies the perspective from which she grasps 
being and existence. The language that Natura chooses makes clear that her nature and 
essence have their roots in the senses and the key phrase sensus meus serves to highlight her 
area of competence. The semantic ambiguity of the word sensus plays a decisive role here 
because, in addition to referring to an idea, thought or even mental image, it can clearly 
describe bodily or physical Sensation. Noys, however, has a very different understanding 
of herself, as she explains in the subsequent prose section; she is the dei ratio profundius 
exquisita and scientia et arbitraria divine voluntatis . 54 She is removed from the world of the 
senses, as she is closer to God, so she defines her area of competence without reference to 
the sensible world. Natura’s view of God, however, is from a very different perspective: 
nempe deus, cuius summe natura benigna est, / larga, nec invidie miseros sensura tumultus . 55 
Although the semantic field of sentire can also refer to what is intelligible, the semantics of 
Sensation still remain. The God of Natura is a deus sentiens, whereas the God of Noys is a 
deus rationalis. When dealing with the chaotic Silva, the subject of this literary commotion, 
the poet keeps to the poetic diction that characterizes these figures, which at the same time 
expresses the ontological and epistemological worlds in which they move. For Natura, 
Silva is a material instance to which she only has access through the senses and it is this 
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fact that makes it possible to describe Silva: Silva rigens, informe cbaos, concretio pugnax, 
/ discolor Usie vidtus, sibi dissona massa, / turbida temperierti, formam rudis, bispada cultum / 
optat, [...]. 56 As herseif a figure with sense-perception, Natura performs in this moment 
what she will bequeath to human beings in the creation of ensouled life; with this she 
fades as an allegorical figure at the end of poem and becomes ‘invisiblej as the action 
of connecting body and soul is not narrated but performed. In making Natura an epic 
heroine, Bernardus lends the senses - against the backdrop of a Platonic philosophy of 
nature -poetic validity and significance. 


The relationship between the senses and the acquisition of knowledge is fraught with 
tension due to the proximity of the senses to the passions or emotions. Although the 
senses, taken as a collective, are the cause of confusion in the soul and of irrationality, 
they can also provide a remedy for this. Timaeus admits this much at least indirectly 
to his listeners; he appropriates an image of childhood, in which he can draw parallels 
between bodily growth (assimilation of food) and spiritual growth (education and the 
acquisition of knowledge through the sense of sound) (Plato Latinus 1962, 44). Sub- 
sequently, he makes a division among the senses and establishes an exact hierarchical 
relationship between the individual senses and their importance for the acquisition of 
knowledge. He gives an extensive explanation only of the physiology of sight (ibid., 45-46) 
and then praises the visual and auditory faculties of man (ibid., 47) while passing over 
the physiology of hearing. Plato expressly accords both senses a close relationship to the 
transfer and acquistion of knowledge whereas for the other three senses, i.e. smell, taste 
and touch, there is no relationship beyond an emotive or affective relationship. It is clear 
that practical considerations play a role here; this is not a universally valid downgrading of 
the senses of smell, taste and touch. The justification that is offered for the value of sight 
and hearing is that they are the prerequisites of philosophy and philosophical activity: 
the gaze to the heavens makes possible the observation of the stars and with that the 
contemplation of the laws that govern them, while through the ear we come to know of 
philosophical doctrines as well as the harmony of music and the cosmos. Plato’s preference 
here is clear, yet it is obvious that other professions, e.g. jurists 57 or doctors, have a different 
opinion about the relevance and significance of the senses of taste, smell and touch. Yet 
for the philosopher the pragmatic acquisition of knowledge is crucial for his view of the 
senses as he can only practice his profession through the information that is transmitted by 
them. Thus, Plato’s utilitarian view of the sensory apparatus can temper the predominantly 
negative assessment of the senses of sight and hearing in his work. A passage from Wolfram 
of Eschenbach’s Parziväl can illustrate the influence of this utilitarian view of the senses 
which, besides in the philosophy, medicine and law of the I3th Century, surfaces in Middle 
High German epic poetry. Gurnemanz, who trains knights, exhorts Parziväl to make use of 
all the senses and perceptions if he wants to have a comprehensive knowledge of the world: 
“ir kunnet hoeren und sehen, / entseben und drtehen. / daz solt iuch witzen ntehen.” 58 
Since for the acquisition of knowledge the senses have an undisputed value that even Plato 
recognized, it is no surprise that this idea found its way into the vernacular literature of 
the Middle Ages. Furthermore, in the i2th Century, which was characterized by a ‘thirst 
for knowledge) this idea was expanded to include all the senses, not just sight and hearing. 
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4 Poetic knowledge, poetic economy: ‘Ensoulment’ 59 

One of the major problems for Early Modern thought is to understand how the soul lives 
in the body. Much depends on how it is solved, not least attitudes towards immortality, 
resurrection and salvation. Determining the relationship between body and soul or the 
relationship of the parts of the soul to each other appears to be a rather difficult task for the 
argumentative tools that philosophy has at its disposal. Even ancient philosophers were 
obviously well aware of this difficulty, for at crucial points in their argument they resorted 
to modes of poetic or more precisely, allegorical speech. Thus, in the Pbaedo, Plato portrays 
the soul as an invisible and immortal entity that inhabits a body; the soul is supposed to 
appropriate and make use of the body as its visible place of residence but instead finds 
itself imprisoned in it. 60 In Book I of the Politics , Aristotle, too, maintains that the soul 
should rule over the body like an oikos and manage its sensual nature well; moreover, 
he argues that a thriving oikonomia should exist in the soul in which the rational parts 
control all others. 61 Such allegorizing forms of speech have both a poetic dimension and 
an epistemological function: they are able to express what cannot be expressed in other 
ways as they allow us to approach what is concealed through what is revealed and what is 
immaterial through the medium of material signs. 62 

As a mode of ‘speaking otherwise! allegory says one thing and means another. As 
Neoplatonists like to emphasize, this semantic doubleness is well suited to express the 
workings of the divine. Although God does not appear to the senses, his Operation may 
be brought to apparition allegorically, i.e. made apparent as a hidden efficient cause. 63 For 
Eriugena, the world is metaphora Dei - it is permeated by the world soul and continually 
and allegorically speaks of it. Thus, creation may be understood as the house of God 
and the human soul as his temple, created, maintained, inhabited by him and, ideally, 
ruled by his spirit. Christian Neoplatonists find additional Support for this conception in 
scripture. 64 

Against the backdrop of a classically grounded topopoetics, partially transformed in 
accordance with Christian doctrine, 65 Renaissance England offers interesting examples 
of ways in which the allegorical reference to ensoulment as a way of good household 
management and to oikonomia as a way of inanimating and governing a Commonwealth 
is employed in the struggle for truth and orthodoxy. Here, at critical points in the debate, 
poetic knowledge begins to substitute or at the very least to complement philosophical- 
theological knowledge. This often happens in texts of considerable length and in the 
pursuit of didactic aims. 66 Thus, the extended comparison of the human body to a house, 
castle or household ruled by the soul structures Canto 9 (Castle of Alma) in Book II of 
Edmund Spenser’s The Faerie Queene . 67 Taking as an example some of the shorter poems 
of the metaphysical poet George Herbert, I would like to show how the ‘poetic economy’ 
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in the sense hinted at functions not only in producing poignant tropes but also powerful 
poetic concepts. To illustrate this, it is instructive to contrast Herbert’s use of these figures 
of thought with Sir John Davies’ long didactic poem Nosce Teipsum (1599). In dealing with 
the same conceptual complex, this poem places the emphasis quite openly and in a com- 
pletely different manner on the re-arrangement and rehearsal of familiär propositional 
knowledge. 68 

For Davies it is precisely the topical character of these metaphors that enhances their 
persuasive power and enables politically opportune variations. For him the soul rules the 
body as Queen Elizabeth rules her kingdom: 

Even as our great wise Empresse, that now raignes, 

By soveraigne title over sundrie lands, 

Borrowes in meane affaires her subjects paines; 

Sees by their eyes, and writetb by their hands. 

But things of waight and consequence indeed, 

Her seife doth in her chamber them debate; 

Where all her Counsellers she doth exceed, 

As farre in judgement, as she doth in state. 

[...] 

Right so the Soule which is a Ladie free, 

And doth the justice of her State maintaine, 

Because the Senses readie servants bee, 

Attending nigh, about her Court the braine, 

By them the formes of outward things she learnes; 

For they returne into the fantasie, 

What ever each of them abroad discernes; 

And there enroll it, for the mind to see. 

But when she sits to judge the good and 111 , 

And to discerne betwixt the false and true, 

She is not guided by the Senses skill, 

But doth each thing in her owne Mirror view. (337-344,357-368) 

The aim of this passage is not just to portray the origin and effects of a type of knowing, 
willing and deciding that goes beyond the dimension of the senses (“a power above the 
Sense” 372). More importantly, it is about processes of interaction or a type of guidance and 
governance that views the instruments by which it accomplishes this as parts of itself. Even 
if the entity or instance that is fundamentally responsible for governing is placed over 
and above the instruments it employs, it appears still sympathetically connected to them. 
In other words, the fundamental model is one of an astoundingly frictionless transition 
between different spheres of being. 69 The senses, in particular sight and hearing, do the 
preliminary work for and assist the other faculties of the soul while the soul looks at things 
“through” them (433). This is what the “Qiconomicke Art ” (939) of the soul consists in: the 
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Frühen Neuzeit (Sir John Davies’Nosce Teipsum und anderes), FU Berlin, February 2014. 

We can find this idea in Nemesius’ De natura hominis, which Louis Bredvold names as a source for Davies 
- see Bredvold 1923,745-769. In addition, see van der Eijk, Von der Natur des Menschen. Menschenbild und 
Naturivissenschaft im antiken undfrühchristlichen Denken, HU Berlin, December 2012 and Nemesius 
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soul governs the bodily household (940,946) just as a monarch like Elizabeth governs the 
state. Everything here depends on the relations between the agents. 70 

From a systematic point of view, we are, however, treading on problematic ground. 
Middle Stoic and Neoplatonic ways of thinking seem to be conflated, with Davies’ catchy 
and succinct verses glossing over the inconsistencies that may arise from the clashes of 
competing explanatory models. 71 In this sense, his text implies or veils questions rather 
than posing them. Despite its interrogatory gestures, Nosce Teipsum tends to give answers 
and bypass problems rather than confronting them. This also holds for Davies’treatment 
of his first major theme: the question of Adam and Eve’s knowledge, including the exact 
nature and extent of their knowledge of seif. Originally, Adam and Eve were provided with 
the faculty of reason, which enabled them to see the divine light and behold the Elighest 
face to face: 

[...] their reasons eye was sharpe, and cleere, 

And (as an Eagle can behold the Sunne) 

Could have approch’t th t’eternall light as neere, 

As th’intellectual Angels could have done (9-12) 

But curiosity-driven desire corrupted the human will. As a result, the superior faculty of 
insight is rendered powerless: “to give Passion eyes, [they] made Reason blind” (28). While 
the first humans once resembled eagles on account of their extraordinary power of vision, 
they are now transformed into bats: “Battes they became, that Eagles were before” (3 5). The 
dramatic loss of a higher form of understanding and epistemic access is described in words 
that refer to an impairment of the senses, and metaphysical blindness is allegorized as the 
(assumed) sensory deficiency of nocturnal hunters. Under these conditions it is difficult 
to imagine how the divine spark could be rekindled and the original perfection of the 
senses restored - and with it the possibility of clear and lucid knowledge: 

EIow can we hope, that through the Eye and Eare, 

This dying Sparkle, in this cloudie place, 

Can recollect those beames of knowledge cleare, 

Which were enfus’d, in the first minds by grace? (61-68) 

Such a recollectio can only succeed by way of a recovery of self-knowledge, and in his many 
verses Davies’ poetry seeks, with considerable suavity, to lead his readers onto this path. 
In addition, the amplificatory mode typical of the genre suggests to the reader that the 
author possesses an infinite störe of knowledge. More could easily be added to the already 
impressive sequence of stanzas. The poem’s scope reflects the poet’s confidence that it 
will be of equally vast Utility for his readers. In keeping with this type of authorial stance, 
rhetorical poets like Davies tend to leave no problematic areas, doubtful responsibilities, 
room for uncertainty or productive irritation. 

All this is different in the poems of George Elerbert, although they, too, address econo- 
mies of the soul. The epistemic advantage they have over Nosce Teipsum derives from the 
way they present their problems as yet awaiting satisfying Solutions. For a long time 


70 There are similar formulations in later passages; cf., e.g., “Will is the Prince , and wit the Counsellour” 
(1209) and the metaphors in 1210-1240. 

71 In Davies the soul appears to be sympathetically connected with the body and with all the other creatures 
of the world. A human being can therefore be understood to be a microcosmic representation of 
the world - “the world’s abridgement” (884). Man finds himself in a precarious intermediate position 
between angel and animal, the terrestrial and the divine - “th ’Horizon twixt both kinds” (883). It is this 
intermediate position which allows him to participate in both spheres (879-880). Man’s participation in 
and difference from creation are juxtaposed in Davies in a manner comparable to Pico’s speech on the 
dignity of man. 
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scholars have viewed Herbert’s preference for domestic figurations in the collection of 
poems published posthumously in 1633 as The Temple as a clear indication of his ideolog- 
ical orthodoxy. In contrast, a topopoetic perspective could lead to a necessary revision of 
this cliche by focussing attention on the semantic potential of these tropes and their classi- 
cal pre-figurations. It is undeniable that Herbert repeatedly foregrounds the ideas of God’s 
fatherly concern and ‘economic’care ( providentia) for his creation. This becomes evident 
in the poem Providence, which thematizes one of the favourite ideas of Platonic-Hermetic 
natural philosophy - the Chain of Being illustrating it with scientific curiosities on the 
one hand and biending it with eucharistic ideas on the other (133-136). Here all creatures 
come together and are placed closely side by side as guests at the table of God, who as a 
host takes care that they want for nothing. 

In other, more anthropocentric contexts, hospitality and domesticity appear more 
problematic. For example, in Man the human being is presented as a potential dwelling 
place for God, while at the same time it is shown just how little of this providential 
economy is accomplished and how much remains yet to be desired before a hylemorphic 
Union of soul and body is fully realized. The coming of God - His soul moving in to 
the house, thus effecting its true ‘ensoulment’ - is still pending. Domestic comfort, good 
household management and hospitality in the required theological sense are throughout 
portrayed by Herbert as not yet actually present, or present only in an incomplete man- 
ner. 72 They appear to be dependent on the grace of God, which in turn requires a human 
being ready to welcome it in a state of receptivity hardly to be achieved for good under 
the conditions of this life. 

In the poetic economy of Man’s Medley, humanist certainties too are placed in topo¬ 
poetic suspense.The poem explores man’s amphibious position, which was so important 
for the Neoplatonists from Plotinus to Pico. It emphasizes man’s ability to attain to the 
divine as well as the dangers and temptations that threaten him on account of his sensual 
and material nature. Herbert’s transformation of this topos does not so much reproduce 73 
as question it. First, the Opposition between mortal body and immortal soul is invoked in 
quite conventional terms (“In soul he mounts and flies, / In flesh he dies,” 13-14). Next, 
however, it is translated into a textile metaphor which also, significantly, belongs to the 
domain of the household. This in turn reminds us to recognize man’s superiority over all 
other creatures in the “trimming”of his garment (18) with “curious lace” (16), while these 
Ornaments at the same time indicate that he belongs not to himself but to another. They 
are not mere decorations of his livery but also show his subservience and expected loyalty 
to his true lord. The lord of the house, however, seems all too often to reside elsewhere. 

In his relationship to earthly pleasures and the Obligation to enjoy them as befits him, 
man next becomes part of an ornithological comparison. As birds when drinking raise 
their head to heaven, this comes to be seen as a natural demonstration of the austerity 
and correct perspective that a human being must struggle to acquire: 

Not that he may not here 
Taste of the cheer, 


72 


73 


Among the famous poems compare, for instance, The Collar, Ajfliction (I), and Love (III); also The H. 
Communion, Longing (49-54), The Call, The Search, Church-monuments, Church-musick, Church-lock and key, 
Tlje Church-floore, ne Windows, Content, ne World, Coloss 3.3, Mortification (see Herbert 1978 [1941]!. See 
Drury 2013 for a recent attempt to review many of these from a biographical perspective. 

And thereby Transfer’ it in an assured performance (7-12). - Bernd Roling has recently shown to 
what an extern the foundations of a transfer of knowledge from the beginnings to the i8th Century 
lie in the aesthetic otherness and performative qualities of didactic poetry. See Roling, Der Gesang der 
Philosophie: lateinische Lehrdichtung im 18.Jahrhundert, Annual Conference of the Excellence Cluster Topoi, 
November 2013. In not overtly didactic texts (such as Herbert’s), however, performativity may work 
against mechanisms that ordinarily ensure transfer. 
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But as birds drink, and straight lift up their head, 

So he must sip and think 
Of better drink 

He may attain to, after he is dead. (9-24) 

However, this twofold orientation and double alignment together with the emphasis on 
the ability of all earthly things to function as signs makes palpable a fundamental asymme- 
try that in turn exposes a systematic deficit. The two worlds that the human amphibium 
is equipped to inhabit are by no means symmetrical. Florentine Renaissance philosophy 
tended to gloss over this difficulty, which points to a fundamental problem: according to 
Neoplatonic thought, creation is perfect, the cosmos in its best possible working order. 
In an apersonal framework of emanation, ascent and descent, in which the One, the 
Intellect and the Soul are connected to each other ‘epistrophically,’ there is no room for 
salvation. Neoplatonists need no soteriology. For Christian Neoplatonists, however, this 
is all-important. For Herbert, man’s intermediate position appears literally as a crux that 
amounts to a double threat. Sensus and intellectus do not readily work together to enable 
an ascensus, as the permeability of the sensible world and its receptivity to the intelligible 
are not simply given. Man is not only endowed with reflexivity, but also stricken by it: 

But as his joyes are double; 

So is his trouble. 

He hath two winters, other things but one: 

Both frosts and thoughts do nip, 

And bite his lip; 

And he of all things fears two deaths alone. (25-30) 

There is, of course, a dogmatic way out of this difficulty, which would at this critical 
juncture attempt to establish the superiority of a Christian theology of the Resurrection. 
But it is not pursued here. Instead, the last lines of the final stanza take a different and at the 
same time this-worldly and meta-poetical turn: “Happie is he, Whose heart | Hath found 
the art | To turn his double pains to double praise” (34-36). The solution to this problem 
is thus shifted onto the heart and mind of man and is at the same time located in the text 
itself. The insight at stäke is not just a matter of knowledge in the sense of cognition; rather, 
it can in the last resort only he articulated via the medium of poetry and the imagination. 
Moreover, it repeatedly requires the Redeemer’s hospitable welcome. Quite literally, God 
has to ‘concede’ to the human soul, who is thus guided into the position of a cordially 
invited guest. 74 This insight translates pain and mortification together with the artist’s 
labor into an act of praise which in the poem is both performed and reflected on. This is 
indeed “art” in the sense of concealed artifice. In the end, the text humbly points out that 
it has been practicing such art all along. 

In contrast to the reassurance and tranquillity which John Davies derived from the 
‘economic’ aspects of a universe of correspondences, according to which man by under- 
standing himself as a ‘little world’ is enabled to grasp his relationship to the spiritual and 
intelligible, Herbert’s use of the same ideas is haunted by a remarkable uncertainty about 
salvation. Both draw attention to the dynamic Operation of immaterial causes and to con- 
cepts of economy figured as good household management while subject to providential 
care. For Herbert, however, these figures of thought are clearly not self-evident. Still, he is 
not only aware of what is at stäke, he also knows how he needs to say it. Most importantly, 
he articulates it in a manner different from scholarly (or, for that matter, didactic) dis- 


74 As in the famous last poem of the Temple, Love (III). Here, perfect hospitality is articulated not coinciden- 
tally in the language of a restored or ‘healed’ sense perception. 
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course. He transforms the ancient oikonomia of managing and governing soul and body 
into allegorical figures of a double occupancy,of being inhabited or ensouled by an absent 
landlord. Poetic figurations of absence thus evoke the idea of a communication with the 
wholly Other. Ensoulment is conceived as a figure of the presence of God experienced 
through his absence. 

In this way, a theological outline of human subjectivity emerges together with the 
conviction that its roots lie elsewhere and accompanied by the knowledge that Man is 
not master of himself. In the poem Giddinesse there are, accordingly, no traces of Stoic 
constantia and hardly any sense of rational self-government: 

Oh, what a thing is man! how farre from power, 

From setled peace and rest! 

He is some twentie sev’rall men at least 
Each sev’rall houre. 

[...] 

He builds a house, which quickly down must go, 

As if a whirlwinde blew 

And crusht the building: and it’s partly true, 

His minde is so. (1-4,13-16) 

Herbert’s analysis of the human lack of equilibrium goes beyond a merely cognitive 
transfer of certain and familiär knowledge. It gains additional affective power as ancient 
metaphors of governance and self-control are projected onto, and blend with, Christian 
topoi. As the fragility of human identity and its lack of reliable governance are exposed, 
the Speaker announces his desire for a renewed and radical intervention on the part of the 
architect: 

Lord, mend or rather make us: one creation 
Will not sufBce our turn: 

Except thou make us dayly, we shall spurn 
Our own salvation. (25-28) 

For Herbert, a sense of enduring salvation remains the object of prayer, yet it continues 
to exert power over the imagination. Above all, it relies on the gaze to heaven. Thus, the 
disquieting effects achieved by Herbert’s paradoxical allegories echo more deeply than 
Davies’confident reproduction of knowledge in chiselled verses. The struggle for a Chris¬ 
tian art of life leads Herbert to rehabilitate an otherworldly focus in the medium of a very 
special kind of poetry, which appears conscious of itself and of the metaphysical challenge 
it faces. Rather than glory in the secure possession of well-known answers, Herbert’s 
heterotopical imagination achieves the presence of subjectivity through searching the 
absence of God in the oikos of the world and by demonstrating the necessity of a dynamics 
of ensoulment directed elsewhere. Didactic poetry affects knowledge. The knowledge of 
the metaphysical poets affects us. 
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The Early History of Weighing Technology from 
the Perspective of a Theory of Innovation 


The article advances a framework allowing for a unified description of technical innova- 
tion and the advancement of theoretical knowledge. Cognitive structures based on fore- 
going actions with physical objects are externally represented by artifacts, language or 
writing. The exploration of actions with these external representations such as the fabri- 
cation and usage of new devices or the composition of texts opens up new possibilities 
for a reflective abstraction leading to new cognitive structures. The exploration of the 
options for actions is canalized by historically specific contexts constraining the actors. 
Based on the example of the early history of weighing with a focus on the establishment 
and differendation of unequal-arm balances we elaborate the consequences of such an 
account. 

Evolution of knowledge; mechanics; weighing technology; innovation; practical knowl¬ 
edge; unequal-arm balance. 


i The origin of weighing technology and its conceptual 
consequences 

The technology of weighing emerged when administrative and economic developments 
of early urban societies began to involve Standards for exchange values. In Mesopotamia 
standardised weights used for this purpose have been preserved since the ED lila (Fara) 
period (mid-third millennium BC). 1 In the context of the political and economic global- 
ization processes of the first millennium BC the role played by these crucial Standards even 
increased. 2 By the middle of the first millennium coined money was widespread in Lydia, 
Greece and India, and somewhat later also in China. In Egypt and probably slightly later in 
Mesopotamia the lever balance with equal arms of fixed length was introduced at around 
the turn from the fourth to the third millennium. Balances evolved as well, but their basic 
principle remained the same for millennia: the weight of the item to be weighed on one 
arm of the balance was compensated (or literally ‘balanced’) by the identical weight of one 
or more standardized balance weights placed on the other arm of equal length. This only 
changed when a new type of balance obeying a different principle emerged: the balance 
with variable arm length, more commonly referred to as the unequal-arm balance. This 
type of balance is recorded in the late fiffh Century BC in Greece and may have been in use 
at the same time or somewhat later in India. 3 The spread and transformation of weighing 
technology was thus closely associated with economic evolution. 

These economic and technological developments went hand-in-hand with concep¬ 
tual transformations. The introduction of Standards for exchange values together with an 
emerging practice of weighing gave rise to an abstract and quantitative concept of weight, 
distinguished from other bodily characteristics such as bulkor material quality.The spread 
of the unequal-arm balance led to a further differentiation of this concept, also taking the 
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See Sommer 


2013 


See Geller 2014 


chap. 6. See also the contribution of Topoi research group D-6 in this volume. 


See Renn and Dahlem Workshop on Globalization of Knowledge and its Consequences 
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positional effect of a weight into account. In the course of the globalization processes of 
the first millennium writing was simplified and spread. In particular alphabetic writing 
was fully developed and various literary cultures formed in different parts of Western 
Eurasia and Northern Africa . 4 In Greek culture, characterized by its marginality to some 
of the major Contemporary empires, its widespread Connectivity and exchange with other 
cultures, plus the emergence of discursive practices beyond political and religious realms, 
these globalization processes formed the backdrop for the creation of a scientific literature 
in which the new abstract concepts were taken up and further developed . 5 The first Greek 
texts dealing with “mechanics” focused in one way or the other on the properties of 
the balance and the concepts that had been abstracted from weighing technology. These 
concepts, rooted in globalized economic and technological developments, thus became 
part of a long-lasting literary tradition that persists in Science even today . 6 

Various technological traditions evolved parallel to the emergence, transmission and 
transformation of this literary tradition. In the Mediterranean region during the period 
under consideration here, machines were circulating in increasing quantities; if not the 
actual machines, then at least the operative knowledge of how to build, use, maintain and 
repair them. Engineers and mechanics were rarely able to remain in the place where they 
accomplished a technological feat, and were obliged to travel to wherever a new machine 
was required. Thus, the need to communicate and disseminate the know-how associated 
with the new technology also emerged. It was technology, therefore, that represented the 
primary vehicle for the transfer of mechanical knowledge. Technologies both changed 
over time and differentiated regionally, and such changes were not limited to the opti- 
misation of function. Indeed, a broad ränge of factors can be identified that triggered 
or even necessitated changes in certain technologies, such as the availability of new raw 
materials, new methods of fabrication or the widening of the ränge of application of a 
given technology. 

The factors regulating the diffusion and development of the knowledge underlying 
the production, adaptation and use of technology are different from those governing the 
transmission and development of theoretical knowledge predominantly encoded in texts. 
For a very long time, the innovation and diffusion processes of these textual and techno¬ 
logical traditions followed different pathways. This was due to the knowledge economies 
generating technological and intellectual novelties not being closely coupled until early 
modern times, when technical artefacts became objects that challenged theoretical tradi¬ 
tions . 7 

Nevertheless, the transmission of theoretical texts on mechanics could not be indepen¬ 
dent from the transmission of a material culture constituting key points of reference for 
concepts contained in these texts and inducing, at several junctures, important theoretical 
insights. Thus, it is hardly conceivable that the Science of weights in the Arabic and Latin 
Middle Ages could have flourished without the material basis of widespread weighing 
practices. Intellectual novelties such as the elaboration of concise concepts for the posi¬ 
tional qualities of weight depended, however, not only on technical developments, but 
also on changing discursive contexts such as for instance those offered by the appropri- 
ation of Greek texts by Islamicate and of Arabic texts by Latin scholars . 8 Technological 
innovations, on the other hand, such as the Roman steelyard, could hardly profit from 


4 

5 

6 

7 

8 


See “Survey i”in Renn and Dahlem Workshop on Globalization of Knowledge and its Consequences 

ra 

See Malkin 


2013 [2011' 


See Damerow and Renn 


See Büttner 2008a 


and Siebold 2013 
See Brentjes and l 


Büttner 
Valleriam 
enn 2015 


2008b 


2014 


Valleriani 


2009 


Damerow and Renn 


Valleriani 


Valleriani 


Valleriani, Divarci, 




























The Early History of Weighing Technology from the Perspective of a Theory of Innovation 


759 


theoretical knowledge that only dealt with fundamental principles such as the law of 
the lever but not with the intricacies of their material implementation. The extent to 
which genuinely theoretical insights nevertheless may have affected the course of the 
development of technology and technological knowledge in antiquity is still largely an 
open question. 


2 The cultural evolution of practical and theoretical knowledge 

In light of this - for the most part - independence of the technological and theoretical 
developments that interacted over a period of more than two millennia, the compara- 
tive study of the dynamics of the innovation characteristic of these two Strands becomes 
relevant, as does posing questions about their commonalities and differences. So far the 
focus of studies has been primarily on the scientific, theoretical side, mostly neglecting 
the distinct innovation dynamics of technology. 

Scientific innovations are offen contingent on technological developments. The law of 
the lever for instance was formulated on the basis of theoretically motivated reflections on 
a technical device, the unequal-arm balance. However, the transmission and accumulation 
of scientific knowledge largely depends on texts such as the early mechanical writings of 
Greek culture. Given the limited feedback of scientific knowledge on the technological 
development itself, its textual transmission in turn depended on other historical contin- 
gencies than those relevant to the development and spread of technology and technolog¬ 
ical knowledge. 

Until modern times, text transmission in literate societies focused on administrative, 
practical, legal and religious texts, as well as on other literary texts constituting cultural 
identity, while philosophical and scientific literature with its limited practical value con- 
stituted at best a secondary phenomenon. Nevertheless, the knowledge economy dealing 
with these esoteric matters participated in general societal processes of incorporating 
new experiences. Reflecting on its own production, Science was able to generate new 
abstractions - cognitive as well as institutional. 

This dynamic, familiär from studies of the evolution of theoretical knowledge , 9 War¬ 
rants closer inspection in order to assess its relation to technological innovation. As we 
have mentioned, weighing technology had originally been introduced for regulating so¬ 
cial and cognitive processes dealing with the exchange of goods. In weighing these regula¬ 
tive processes find “external representations ” 10 These external representations comprised 
among others Standard weights, the balance, and a specialized technical terminology. The 
reflection on these external representations gave rise to an abstract concept of weight, as 
part of a particular conception or mental model of equilibrium. This model turned out 
to be applicable not just to weights and weighing, but also to other abstract values such 
as justice . 11 In fact, the embedding of the concept of weight in a broader linguistic usage 
increasingly connected it with other concepts or suggested metaphorical generalizations. 
Thus the reflection on the external representations associated with weighing technology 
eventually led to a transformation and extension of social and cognitive structures, not all 
of which related directly to weighing. 

Based on the concrete example of the balance with variable arm length, a brief expla- 
nation will now be given of how a more differentiated picture of the innovation dynamics 
of technology and the underlying technological knowledge can inform our general un- 
derstanding of the relation between technology and Science in antiquity. 
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3 Unequal-arm balances as a technical weighing innovation 



Fig. i | Schematic representation of the two different major types of balances with unequal arms, the 
Roman steelyard (left, subtype Osterburken; redrawn from Franken 1993 and the bismar or Danish balance 
(right). 


Balances with variable arm length, or unequal-arm balances as they are more commonly 
referred to, belong to the more general dass of lever balances, characterized by a rigid 
beam allowed to turn around a point of Suspension: the fulcrum. Such balances are in 
equilibrium when the sum of the moments of force with respect to the fulcrum is zero, a 
general condition that, under certain constraints, coincides with the law of the lever. De- 
pending on how equilibrium is established in such balances, one can distinguish balances 
with a fixed arm length from balances with variable arm length. 12 In the case of balances 
with fixed arm length, equilibrium is produced by putting on or taking away weights, 
i.e., by altering the acting forces. The most common realisation of this is the equal-arm 
balance, which, as mentioned before, was first introduced around 3000 BC. In balances 
with variable arm length, the counterweight remains unchanged. Instead, the distances at 
which the forces act from the fulcrum are varied to bring about equilibrium. Somewhat 
misleadingly, this type of balance has come to be referred to as the unequal-arm balance. 

Unequal-arm balances can further be subdivided according to the way in which the 
relevant distances are varied. In the bismar, equilibrium is produced by altering the Po¬ 
sition of the fulcrum with respect to the beam, i.e., by varying the distance at which the 
weight as well as the distance at which the load acts. In the more familiär Roman balance, 


12 An alteration of both the counteracting force and the length of the arms on which the forces act is 
conceivable and was in fact realized historically in form of the equal-arm balance with an additional 
counterpoise. A number of finds suggest that this type of balance, which was fairly common in the Roman 
imperial period, may be of earlier origin than the steelyard and the bismar types discussed in somewhat 
more detail in this article. The equal-arm balance with additional counterpoise has not yet received due 
attention in the literature. For an albeit cursory description, see Corti and Giordani 2001 At the current 


stage of research, we must assume that the steelyard evolved from this type of balance. 
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also referred to as the steelyard, equilibrium is reached by varying the distance at which a 
movable counter-weight acts from the fulcrum. 13 

The earliest evidence of the introduction of balances with variable arm length comes 
from a play by Aristophanes, The Peace, which was first staged in Athens in 421 BC. In the 
play, a maker of war trumpets is ridiculed because he cannot figure out what to do with his 
surplus trumpets. Trygaeus, the central character of the play, suggests pouring lead into the 
bell and to add “a dish hung on strings, and you will have a balance for weighing the figs” 
Despite being rather abridged, this description of the transformation of a trumpet into 
a balance makes it rather unambiguously clear that the trumpet is turned into a specific 
unequal-arm balance, the bismar. 14 


4 The first writings on mechanics as a theoretical weighing 
innovation 

A subsequent Step in the cultural evolution of weighing technology occurred when some 
of the extended cognitive processes it entailed (such as the introduction of an abstract 
concept of weight or the realization that weights can be compensated by distances in 
the new balances with variable arm length) were externalized by a new level of exter- 
nal representation: the documentation in written language. This Step was, of course, not 
taken because of an intrinsic logic in the development of weighing technologies, but 
for reasons completely external to it. In particular, the specific context of Greek culture 
gave rise to a tradition of philosophical writings dealing with natural processes and the 
astonishing power of human devices to modify their properties. The first documented 
example of a sustained theoretical reflection on mechanical knowledge is the peripatetic 
Mechanical Problems, written, in part at least, as early as 330 BC 15 and passed down as 
authentically Aristotelian. The knowledge presented in the Mechanical Problems was the 
point of departure for later, more advanced work in mechanics that informed the writings 
of Archimedes, Hero of Alexandria, or Vitruvius. 16 

The theoretical knowledge represented by these texts was structured by mental models 
such as the equilibrium model, a model of causality relating force and effect, or the lever 
model, according to which a lever can be used to save force. Such models were based on 
and encoded intuitive and practical physical experiences, among them the experiences 
gained in weighing. With the medium of writing it became possible to reflect on the 
application of these models and relate them to each other. Thus, the joint application of 
both the equilibrium and the lever model to balances with unequal arms led to a new 
mental model, the balance-lever model. This balance-lever model provided the means 
to interpret various force-saving mechanical devices as working due to a compensation 
relationship between force and lever arm: a precursor of the law of the lever. This allowed 
an explanation of the apparent conflict between their force-saving power and the propor- 
tionality of force and effect suggested by the causality model. 

Similarly, the reflection on the application of the equilibrium model not just to bal- 
ances, but also to other devices led to a further abstraction of this model by generalizing 
the fulcrum of a balance to the notion of a centre of gravity in principle applicable to 


13 
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The third perceivable Variation, a balance in which the distance at which the load acts is altered to achieve 
equilibrium, was occasionally realized historically but never really established. See Jenemann 1989 


2013 


See Büttner 

The work is presumably pre-Euclidean and may have been initiated during Aristotle’s lifetime. Euclid’s 
Elements are generally taken to have been compiled shortly after 300 BC; Aristotle died in 322 BC. See 


McLaughlin and Renn (forthcoming). 


Vitruvius’ work on mechanics is contained in chapter X of his De Architectura (Pollio 1999 . For a recent 


analysis of the Mechanical Problems see McLaughlin and Renn (forthcoming) 
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Fig. 2 | Page from Bernardino 
Baldi’s In Mecbanica Aristotelis 
problemata exercitationes: adiecta 
succinta narratione de autoris vita 
et scriptis of 1621. Problem 20 of 
the Mecbanical Problems refers to 
a bismar. Baldi, as many other 
iöth-century authors studying 
and discussing the work, 
however, believed the problem 
to pertain to the familiär 
Roman steelyard and thus had 
considerable problems in 
interpreting the problem 
Baldi, Nenci, and Carugo 
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2011 


arbitrary bodies. The concept of “centre of gravity” played a crucial role particularly in 
the work of Archimedes. 17 In his writings, these novel theoretical structures and their im- 
plications were represented with recourse to Greek mathematics, in particular the theory 
of proportions, so that the law of the lever could be quantitatively formulated. Thus, the 
foundation of a mathematical theory of mechanics was laid. 18 

To sum up, we recognize an iterative process in which cognitive structures based on 
foregoing actions with physical objects are externally represented by artefacts, language 
or writing and in which the exploration of actions with these external representations 
(such as the fabrication and usage of new devices or the composition of texts) opens 
up new possibilities for a reflective abstraction leading to new cognitive structures. In 
this iterative process, the exploration of the options for actions is canalized at each step 
by historically specific contexts constraining the actors. Being dependent on contingent 
boundary conditions, this process is highly path-dependent, i.e. present structures can de- 
pend on antecedent contexts that are no longer necessarily given. The contributing actors 
form a network of interactions that is regulated by their internal cognitive and external 
social structures. The cognitive structure is shaped by material culture and capable of 
change due to the same. More than merely providing a selective, independent context for 
the activities of the actors, material culture thus incorporates the external representations 
of the very structures that regulate the actor’s actions. 19 
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Fig. 3 | Title page of 
Archimedes On the Equilibrium 
of Planes in a German translation 
of 1670 ( Des unvergleichlichen 
Archimedis Kunst-Biicher oder 
heutigs Tags befindliche Schriften , 
translated and commented by 
Johann Christoph Sturm, 
Nürnberg). In this work 
Archimedes first introduced the 
concept of a center of gravity 
which can be understood as 
generalizing the notion of the 
fulcrum of a balance. 


5 Technical innovation and the evolution of knowledge 

Can this scheme be applied also to technological innovation processes? Technological 
devices are external representations of the institutional and cognitive regulative structures 
of the societies that invent, produce and use them, and they shape these structures in turn 
by creating spaces of action that determine what people can and cannot do with them un- 
der the given historical circumstances. In technological development we can furthermore 
distinguish features of the development of theoretical knowledge as described above. A 
given generation of technological devices acts as a precondition for the creation of the 
next generation where, as a rule, it is the exploration of the potential of the preceding 
generation that provides the means to enable the creation of novelty. 

Subsequent layers of technology do not completely replace earlier ones, which, instead 
continue to act as scaffolding, albeit in a modified form. This is particularly true for the 
practical and technological knowledge associated with the devices, which in this respect 
compares to theoretical knowledge. In the realm of theoretical knowledge, we first have 
to learn for instance how to count before we can understand number theory. In the realm 
of technological knowledge, sophisticated balances with variable arm length for example 
rely on Standard weights that in turn are a product of equal-arm balances. 

An important difference between theoretical and technological knowledge, however, 
is the relationship between the external representation of the knowledge and the un- 
derlying cognitive and institutional structures. Theoretical knowledge can typically be 
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appropriated by an individual through texts that are understandable with certain prior 
knowledge and under certain external circumstances; in particular the meaning of the 
main concepts used in a text have to be part of the shared knowledge of the group to 
which the individual belongs. The individual may also be required to have accumulated 
certain specific experiences prior to being able to understand a text. Practical and techno- 
logical knowledge, in contrast, may not even pertain to an individual but may involve the 
distributive knowledge of a group cooperatively solving a technical problem - without 
any single individual intellectually mastering the entire process. A typical way for an 
individual to appropriate practical knowledge is by participating in joint working pro- 
cesses which involves joint attention, observing others, imitating them, taking on their 
perspectives, gaining and articulating experience with the same tools they are using, taking 
up hints and learning from corrections. 

Practical knowledge is offen characterized as ‘implicit knowledge’ because its verbal 
expression provides for only a very limited aspect of its transmission. Actually, however, 
such knowledge is characterized by typically requiring an even broader array of media and 
structured information for its communication than theoretical knowledge. Its external 
representation may comprise samples, a variety of tools, demonstration of their usage, 
verbal explanations (possibly involving technical terminology),drawings or models and a 
specific distribution of labour, as well as social and material contexts that may indeed not 
be made explicit but are taken for granted in a particular culture. This renders, as a rule, 
the transmission of practical and technological knowledge much more context-dependent 
than the communication of theoretical knowledge through texts, as is witnessed by the 
difficulties of reverse engineering. This context-dependency - and hence locality - of prac¬ 
tical and technological knowledge, is offen reinforced by the fact that technical Solutions 
at least until the pre-modern period were themselves mostly tuned to specific contexts. 

The dependence of technological knowledge on multiple forms of external represen- 
tations, each connected with its own regulative structures also accounts for the stability 
of this kind of knowledge, at least as long as the relevant contexts for its transmission 
do not substantially change. If the relevant contexts for its transmission change on the 
other hand, technological knowledge is much more easily irrefutably lost than theoretical 
knowledge. 20 It is also much harder to reflect on and to successfully alter such a wide- 
ranging array of external representations than on the operations of a single device, or on 
symbolic representations of theoretical knowledge. 

A general account of technical innovations along the lines sketched above suggests a 
number of distinctive features that should be identifiable in the early history of weighing 
technology: a Superposition or co-existence of various stages, some serving as the scaf- 
folding for others; a relative scarcity of innovations due to canalization; a crucial role 
of additional regulatory factors for the occurrence of larger innovations; and a trans- 
formation of the ‘inheritance System’ underlying the transmission of technology. The 
Superposition of layers is a consequence of the iterative evolutionary process described 
above. The scarcity of innovations follows from the fact that, at each step, the space of 
evolutionary possibilities is circumscribed by the available means and external represen¬ 
tations. The crucial role of additional regulatory factors follows from the fact that the 
effect of a Variation is not random, but may be small or large according to its role in the 
context of regulatory structures. Major innovations are due to changes upstream in the 
regulatory apparatus. The transformations of inheritance patterns are a consequence of 
the fact that the boundaries of technological Systems are not fixed. 


20 In the history oft he steelyard this tendency is nicely illustrated by the apparent loss oft he ability to 
produce fully functional steelyards with two or three fulcra in the Merovingian period. See Werner 1954 
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6 The co-existence of difFerent lineages 

The results of our investigations into the early history of weighing technology as they 
have been pursued so far are in agreement with the theoretical explanation of innova- 
tion sketched above. 21 In the history of weighing technology, various types of balances 
emerged, were widely spread and continue to coexist until today. This is evidently the case 
for the equal-arm balance and the Roman balance. It also applies, with some reservations, 
to the bismar. Aristophanes’ passing allusion to the instrument suggests that his audience 
would have been familiär enough with it so as to understand the pun he makes in the 
play. In the Mecbanical Questions it is stated that bismars were used to weigh meat. It thus 
seems that the bismar had been a rather common weighing instrument since at least the 
end of the fifbh Century BC. Such a conclusion, however, does not seem to be supported 
by the archaeological record. Whereas the absence of any artefacts from the early period 
could potentially be explained by the fact that, at least initially, bismars were made out 
of wood and would thus not have been preserved, the lack of pictorial representations 
suggests moreover that the bismar persisted next to weighing with equal-arm balances 
only as a somewhat marginalized technology. 22 

Yet, a second linage in the history of the bismar, can be discerned which has mostly 
been ignored. In India, bismars are attested as early as the end of the fourth Century BC 
in writing as well as pictorially. 23 The archaeological record suggest that there the bismar 
enjoyed a continued tradition and can still be found in use today. 24 It is certainly possible 
that here we are concerned with independent developments. Yet, acknowledging the fact 
that balances had been in use in both cultural areas, the Aegean and the Indus valley, for 
more than 2000 years, the emergence of the very same modification of weighing technol¬ 
ogy at apparently more or less the same time must be taken as a strong indication that 
this is the result of a transfer of technology. 25 Further research is required to answer the 
question and, should this be the case, decide in which direction the transfer of technology 
actually took place. 


7 Canalization and scafFolding: the case of the bismar 

The mechanical lever balance constitutes a physical System with a limited design space 
for arranging load, fulcrum and Standard weight . 26 Yet, even this limited design space has 
not been fully exploited, since the case of a moveable load has historically not played a 
notable role . 27 Given one of the basic “body plans”for balances, further innovations took 
the form of exploring the optimisation possibilities inherent in it. Larger innovations 
associated with changes in the body plan went along with the existence or introduction 
of new regulatory structures related to weighing, at most only indirectly. 

The basic invention of the first balances with unequal arms (i.e. balances of the bismar 
type) thus presupposed the firm establishment of a weight System represented by sets of 
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The theoretical explanation presented here is informed by a theory of extended evolution as laid out in 
Integrating Regulatory Networks and Construction : 
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As the abundant representations of weighing with equal-arm balances that have been preserved show, the 
lack of pictorial representations of bismars cannot be explained by the fact that weighing as an every-day 
technology was not the subject of such representations. 

A bismar is mentioned in chapter XIX of the Arthasbastm, an ancient Indian treatise 
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Fig. 4 | Greco buddhist bas 
relief from the ancient region of 
Gandhara (today border region 
between Afghanistan and 
Pakistan) from the 2nd to the 
3rd Century showing a scene 
from one of Buddhas former 
lives as king Sibi. In the center 
flesh cut from the kings leg is 
weighed with a balance which is 
obviously a bismar. 


Standard weights as the cognitive and social regulations needed to empirically gauge such 
a balance and make this gauging acceptable to its users, without requiring any further 
sophisticated knowledge. The bismar is indeed a rather simple instrument; palpably its 
most complicated feature is its non-linear scale where the scale intervals representing 
equal weight differences follow a harmonic division. It can confidently be stated, however, 
that in antiquity scales of bismars were not theoretically established but empirically con- 
structed by gauging. 28 If this is taken into account, it becomes manifest that the construc- 
tion of a bismar indeed only poses minimal requirements to the underlying mechanical 
knowledge. The law of the lever governs the Operation of a bismar, just as that of many 
other instruments. The assumption that knowledge of the law would have been required 
to build a bismar is, however, as pointless as the assumption that it would be required to 
build a set of pliers. 

The transformation of an everyday item such as trumpet into a bismar alluded to in 
Aristophanes’ play underscores the comparatively little requirements posed by the con- 
struction of a bismar. One could, of course, dismiss the passage in Aristophanes as lit- 
erary fiction, having little or no informative value concerning the actual feasibility of 
the transformation of an everyday item into a bismar were it not for a peculiar object 
found in Pompeii. 29 In the case of this object from Pompeii, an ordinary kitchen casserole 
(as hundreds of them were found in the Vesuvian town) has been transformed into a 
bismar. To this end the handle of the casserole was merely furnished with a slit, in which a 
Suspension attachment could be linked, and a load attachment was adjoined to the handle 
thus bearing witness to the relative ease with which a bismar can be fabricated. 30 

The advantages of the simple construction of the bismar stand in contrast to a certain 
shortcoming in its application for weighing purposes. Since in a bismar the fulcrum can 


28 


29 

30 


A Statistical analysis of the deviation of the scales’ marks from their ideal positions in Roman steelyards has 
shown that the scales of these balances were produced by gauging at regulär intervals. The intermediate 
marks were placed by dividing the distances into an appropriate number of equal parts. As concerns the 
bismar, a similar gauging routine for the establishment of the scales has been assumed (see Damerow, 
Renn, et al.[2002 and Jenemann 1994 but awaits confirmation by a detailed examination of the objects. 


Aristophanes’ description is, however, not merely based on a superficial similarity of a trumpet and a 
bismar, as the instruction to fill the bell with lead corresponding to construction knowledge illustrates. 
A summary of the discussions of this particular object can be found in Damerow, Renn, et al. 


Jenemann (Jenemann 1994 takes the Pompeian bismar as an indication that bismar technology was stiT 
in widespread use in the second half of the first Century. In view of the simplicity of the construction the 
argument is not very cogent. 
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move arbitrarily close to the load Suspension, its weighing ränge is potentially infinite, 
limited only by the stability of the beam. However, in practice resolution and the accuracy 
of a bismar necessarily decrease with higher loads so that weighing becomes less expedient 
as small displacements of the fulcrum correspond to great differences in weight. A bismar 
is thus particularly suitable only for determining small weights. Small weights and weight 
differences are especially relevant when dealing with valuable goods where accuracy mat- 
ters. Thus, precisely in the weight ränge where the bismar shows its specific strength, it is in 
direct competition to equal-arm balances which are potentially more accurate by design. 
This may provide an explanation why, as suggested above, the bismar was a somewhat 
marginalized technology compared to weighing with equal-arm balances, of which there 
is ample evidence in the relevant period. 


8 Canalization and scaffolding: the case of the steelyard 

We have emphasized that larger innovations associated with the change of “body plans” 
require the existence or introduction of new regulatory structures acting as scaffolding. In 
the case of the bismar we have seen that the pre-existing level of knowledge as well as of 
societal regulations involving the abstract concept of weight and its representation by a 
series of Standard weights acted as such scaffolding, allowing a new type of balance to be 
improvised by empirically gauging its scale. As we will see, the introduction, spread and 
development of the steelyard placed much higher demands on the underlying structures. 

The earliest evidence for the steelyard comes from a number of archeological finds 
that can be dated approximately to the middle of the first Century BC. Vitruvius mentions 
the Roman balance a little later in his De arcbitectura. Here, he refers to it as statera and 
explains its function by a qualitative law of the lever. 31 Only a handful of steelyards can 
be dated with certainty before the Common Era and, for this early period, the finds remain 
somewhat confined to the Roman core territory. From the middle of the first Century CE 
onwards, however, a rapid growth in number of preserved artifacts is observable. Clearly, 
the steelyard became widely used and produced all over the Roman Empire. 32 

The Roman steelyards with two or even three fulcra were much more sophisticated 
than the bismar. Their introduction and spread required the articulation and transmission 
of sets of rules within an appropriate societal infrastructure. In contrast to the case of a 
bismar, the construction of such a steelyard cannot be achieved by improvisation; the 
mechanical knowledge required to successfully design and fabricate a steelyard is much 
more intricate. In order to manufacture a steelyard suitable for weighing purposes, a 
number of non-trivial boundary conditions have to be satisfied. Many, but far from all 
of, the problems that have to be solved in fabricating a steelyard are related to the dead 
weight of the instrument, i.e. that the instrument has a weight, which, opposed to the case 
of the equal arm balance, influences its equilibrium. 33 In a certain way the steelyard can 
be said to weigh itself. The problems encountered in successfully designing a steelyard 
shall be briefly indicated below based on two examples. 


31 Peculiarly, Vitruvius’ description is the only unambiguous reference to a steelyard that can be found 
in textual sources from antiquity and late antiquity. See D. Rohmann, “Ungleicharmige Waagen im 
literarischen, epigraphischen und papyrologischen Befund der Antike” forthcoming (Historia). 

32 The spread of the steelyard over a vast geographical area and its persistence over time can be characterized 
as a complex innovation process in which different subtypes of steelyards emerged and replaced each 
other. This innovation process is studied in detail by the Topoi junior research group D-5-5. The new 
findings concerning unequal-arm balances presented in this article are a result of this research agenda. 

33 In equal arm-balances, the weight of the instrument itself has an influence on its Operation too, although 
not on the equilibrium configuration. In the bismar, the influence of the dead weight of the instrument 
is handled in the gauging of the scale. 
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Fig. 5 | Roman steelyard from 
Pompei. 



In the simplest case, a steelyard is a beam divided into two unequal parts by a fulcrum. 
The longer arm, referred to as the scale-arm, carries the counterpoise and the scale, the 
shorter arm, referred to as the load-arm, carries some sort of load Suspension. The scale 
of such a balance should ideally Start at zero and run up to a certain maximum weight, 
corresponding to the expected weight of the largest load to be weighed. Optimally, the 
zero point of the scale should be close to the fulcrum as then the full length of the scale 
arm is exploited, resulting in a better resolution and a greater ease of weighing. 

Already in realising such a simple construction, a number of constraints need to be 
observed. The zero point of the scale, i.e. the position in which the counterpoise must 
be hung so that the unloaded balance is in equilibrium, can be on the scale arm if and 
only if the centre of gravity of the instrument without the counterpoise is located on 
the load arm. Due to the unequal division of the beam, this will usually not be the case 
and the position of the centre of gravity needs to be varied. Varying the weight of the 
load Suspension usually does this. The largest weight determinable with the instrument 
obviously depends on the division of the beam by the position of the fulcrum, as well as 
on the weight of the counterpoise. The Variation of each of these two design parameters, 
however, in turn affects the zero position of the scale. The division of the beam affects 
the position of the centre of gravity with respect to the fulcrum, and the heavier the 
counterpoise, the closer to the fulcrum the zero point of the scale will be for a given 
position of the centre of gravity. 

The complications are dramatically enhanced when, as is the case for the majority 
of the finds from the period in question, a second fulcrum and thus a second scale is 
introduced. 34 Here the additional condition that the scales have to be harmonised, i.e. that 
the minimal weight that can be determined using the second fulcrum should be slightly 
smaller than the maximum weight of the load determinable with the first fulcrum, comes 
into play. Hence, in such balances, an optimal position for the second fulcrum exists. If this 
position is exceeded and the second fulcrum moves closer to the load Suspension, a non- 
functional balance with a gap in its weighing ränge results. From a modern perspective 


34 Whereas the earliest preserved steelyards all have two fulcra, instances of later types tend to have three 
fulcra. For a typology of steelyards see Franken 1993. A new catalogue is in preparation and will be 
published soon. A prototype can be accessed via the webpage of the Topoi junior research group D-5-5: 
http://www.topoi.org/project/d-5-5/ (visited on 15/08/2016). 
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the optimal position for the second fulcrum depends in complicated fashion on many 
factors, including the division the beam, the position of the centre of gravity, and finally 
the ratio of the weight of the balance to the weight of the counterpoise. 

An analysis of the steelyards from the Roman period has shown that their makers 
were able to solve the ensuing problems such as the ones alluded to above in a consistent, 
remarkably ideal fashion. They were systematically able to produce steelyards in which the 
position of the counterpoise in unloaded equilibrium is at the very beginning of the scale 
arm and whose second fulcrum is positioned such that the two scales harmonise perfectly. 
We are only beginning to understand how this and a great ränge of additional problems 
were solved explicitly and which mechanical knowledge this embraced. Suffice to say for 
the present purpose, the Solutions were not, and indeed could not, have been obtained by 
trial and error with the individual objects. Rather, the preserved steelyards obey certain 
general principles, i.e. they show repeating complicated patterns in the relations between 
the relevant design parameters. These regularities can be straightforwardly interpreted 
as the result of recurrent similar actions in their production, which themselves are the 
external consequence of the sequential execution of procedural rules. Even today the 
manufacture of steelyards in some parts of the world is regulated in such a fashion. 35 

Among the rules that were applied are such that embrace variations contingent on 
prior choices, which themselves depend on the specific purpose of the balance to be 
built. As a consequence the relationship between different objects produced according 
to the same set of rules is not immediately apparent: they are in particular not necessar- 
ily geometrically similar. Thus, whereas it is conceivable that individual steelyards could 
have been produced by copying, the fabrication of a broad ränge of application specific 
steelyards as it is evidenced in the Roman Empire at remote distances and time intervals is 
only possible if these rules were explicated and diffused in the context of production. It can 
indeed be argued that the steelyard as a technological innovation could only successfully 
take hold once the conditions for diffusing and transmitting such complex knowledge 
across larger geographical areas and over longer periods of time were given, i.e. against 
the backdrop of the production infrastructure of the Roman Empire. This production 
infrastructure constitutes the additional regulatory module that made the success story of 
the Roman steelyard possible in the first place. 


9 The role of infrastructures as inheritance Systems for 
technology 

The Roman production infrastructure that, as argued above, enabled the introduction 
and spread of the steelyard, had itself emerged on a high plateau of technical capabilities 
and the resources connected with them that had developed since the fourth Century BC 
in the Mediterranean region. The Elellenistic period, in particular, can be seen as an era 
of technological boom. Technological innovations such as the gearwheel, water pumps, 
cylindrical screws with bolts,or the dioptra can all be dated back to the Elellenistic period. 
Alexandria and its network, to which the Syracuse of Archimedes also belonged, was the 
basis and the institutional reference point for all these innovations and also for the en- 
gineers and scholars who investigated them. 36 Technology was then boosted by the need 
to realise and spread the powerful infrastructure for the military, political, and economic 
maintenance of the Roman Empire. 

Roads and water supply Systems could only be built using reliable machines. Elowever, 
mining activities also caused machine technology to receive the greatest attention and 


35 

36 


See Renn and Schemmel 
For Hellenistic technology, see especially chapter four of Russo 2004. See also Schürmann 


1991 
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became part of a self-reinforcing mechanism, since the metal technology also underlying 
the production of weapons and machinery (including pumps and steelyards) would be un- 
thinkable without it. The Roman Empire saw something akin to the creation of a military- 
industrial complex centred on metal production that also became a presupposition for the 
widespread production and use of steelyards. 37 From an economic perspective, machines 
vastly increased the possibilities for more income because they enabled mining activities 
in regions and contexts that were otherwise not exploitable. In his in-depth analysis of 
several techniques of hydraulic mining and ore-processing applied by Romans in the 
Iberian peninsula and what is now French territory (also by means of private Capital), 
the economic historian Andrew Wilson does not hesitate to speak about peaks of mining 
production that did not reach the same level again until the Industrial Revolution, and 
in particular, that are only rivalled in their dependency on advanced technology by the 
modern era. 38 We can thus see that the Roman steelyard, just as every technical product, is 
associated with a network of production conditions that constitute its variable inheritance 
structure. Changes in this network may change the product and vice versa. Studying these 
mutual influences is an ongoing subject of research. 



Fig. 6 | Find-spots of iron steelyards of the first and second centuries CE mapped onto the Digital Atlas of the 
Roman Empire ( http://dare.ht.lu.se >. Forged iron steelyards have been found only north of the Alps. Their 
spacial as well as temporal distribution implies a close Connection of their production and use to Roman 
military infrastructure. 


In summary, bismar-type balances could be improvised, while the production of Roman 
steelyard required a rather elaborate societal and cognitive infrastructure. Compared to 
the bismar, the steelyard posed higher requirements regarding the production knowledge 
which were, however, compensated by evident advantages in its use. It is more adaptable 
to different weighing purposes and generally more accurate and simpler to handle than a 
bismar. That the steelyard, despite these advantages, could apparently not establish itself 
against the bismar in India may thus be explainable by the lack of an infrastructure capable 
of transmitting and diffusing the required complex production knowledge. One of the 
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open and challenging questions in the evolution of weighing technologies is how the 
Roman steelyard could nevertheless survive the decline of the Roman Empire and become 
an important asset in the Islamicate empires, in China, in the European Middle Ages and 
the Renaissance, and continue to be produced and used essentially until today. 39 


10 The unexplored interaction of technical and theoretical 
knowledge 

The transition from the bismar to the steelyard also left its traces in the theoretical writings 
on mechanics. When referring to unequal-arm balances, the author of the Mechanical 
Questions and later authors such as Vitruvius or Elero of Alexandria were indeed treat- 
ing different instruments. If their theoretical treatments were in some way informed by 
the technological knowledge associated with the respective instruments, one needs to 
take into account that such knowledge is quite distinct for the bismar and the steelyard. 
Although, due to the relatively simple construction of the bismar, the passage in the 
Mechanical Questions (besides giving an explanation of the operational principle) could 
thus function also as a representation of the technical knowledge required to build such 
an instrument, this is no longer the case for Vitruvius’ treatment of the steelyard. Elero 
squarely addressed the difference between theoretical principles and the actual construc¬ 
tion of a balance: 

Some people believe that when in balances the weights are in equilibrium to the 

weights, the weights have to be to the distances in the said inverse proportion. This 

can generally not be maintained .. . 40 

In the rather ingenious proof following this passage, Hero shows that a simple form of 
the law of the lever does not always adequately describe equilibrium when the dead- 
weight of the balance beam is accounted for. The configuration discussed in his proof 
clearly corresponds to a steelyard even if it is not explicitly referred to as such. Thus, 
Hero here addresses what has been identified above as one of the central problems to be 
overcome when designing and fabricating a steelyard. Whether scientific thought actually 
influenced the technological transition from the bismar to the steelyard cannot currently 
be answered and the question may, due to the sparse evidence in our possession, in fact 
remain unanswerable. 

Our studies of the innovation processes of early weighing technologies have drawn 
attention to yet another question regarding the relation of Science and technology in 
antiquity. The rules applied in producing steelyards are entirely different from the modern 
physical formula allowing us to express the conditions that a steelyard has to meet in 
order to actually function as a weighing instrument, yet the application of these rules 
in the production of steelyards gives rise to what, from a theoretical perspective, must be 
considered as an almost optimal result. Were these rules established purely on an empirical 
basis or did theoretical knowledge play a role in their formulation? We have reasons to 
be confident that we will be able to answer such fundamental questions in our further 
research. 


39 
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Svend Hansen - Jürgen Renn - Florian Klimscha - Jochen Büttner - 
Barbara Helwing - Sebastian Kruse 

The Digital Atlas of Innovations: A Research 
Program on Innovations in Prehistory and 
Antiquity 


The authors discuss the simultaneous appearance of technological innovations in three 
key technologies (metallurgy, wheeled vehicles, weighing Systems) in the second half of 
the 4th millennium. This is done from a source-critical perspective because the innova¬ 
tions are discussed with the help of dynamic maps from the Topoi project Digital Atlas 
of Innovations. Besides indications of diffusion gradients influenced by special research 
conditions, exceptional waves of innovation can be detected for all three technologies in 
the discussed period. These waves of innovation cannot, however, be generalized but have 
to be understood on the basis of the respective technology traditions and lines of devel¬ 
opment specific to local areas. Monocentric diffusion theories can be clearly disproven, 
local technology developments and their converging in certain centrally situated regions 
have to be assumed instead. Similarly, the transfer of objects and their chäine operatoire can 
only be detected rather infrequently, while the adaptation to local socio-economic and 
environmental factors can be demonstrated. 

Prehistory; Chalcolithic; Copper Age; Bronze Age; technological innovations; diffusion; 
mapping. 


i Introduction 

Since the i9th Century the history of technology started with the inventions in the Early 
States in Egypt and Mesopotamia. All inventions were made in the centres and then 
spread over the world into the peripheries. This kind of diffusionism was unsettled by 
the radiocarbon revolution which pushed back some innovations in time. Metallurgy was 
invented long before the ancient city States and the first evidences for wheel and wagon 
were found in a wide are from the Atlantic to the Persian Gulf. 

Beside radiocarbon revolution the end of East-West bloc confrontation made new 
research possible understanding the interdependencies between Europe, Western and 
Central Asia and the Far East in the Elolocene. 

Under a layer of outdated assumptions it is possible to expose new empirical evidences 
for the innovations in toolmaking and craftsmanship but also ideologies which in many 
cases coined the live and dead of people until the i8th and i9th Century. This has to 
be done in the perspective of a global history of knowledge to which archaeology can 
make a major contribution. The long duree and the global perspective unfold an explana- 
tory power in the history of knowledge. It is one history of knowledge and all kinds of 
knowledge are of equal value. Now, the emergence, the transfer and transformation of 
knowledge can be traced over thousend of generations by archaeology. 
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2 The Digital Atlas oflnnovations as a tool. Possible applications 

Everytime when the world was measured anew, new maps were required. The Digital 
Atlas of Innovations is a new tool, an interactive, interoperable map connected to a con- 
tinuously growing find database. For a long time, archaeology has been collecting the 
material remains of many innovations, from the first use of fire in the Paleolithic to the 
first use of pottery in the Neolithic to the invention of the screw in antiquity. Admittedly, 
the mapping of, in each case, the earliest evidence of great and small innovations already 
allows us to locate the technologies in the world. However, these maps often have only 
illustrative character. The Digital Atlas of Innovations, on the other hand, is a dynamic 
tool that makes developments and relationships identifiable. We will, of course, never find 
out where the wheel was invented. Therefore, the Digital Atlas oflnnovations examines the 
earliest evidence of innovations over a longer period. That is the first 2000 years in the 
case of wheeled vehicles! The innovations are embedded into an examination of the long 
duration (lotigue duree). It is the strength of prehistoric archaeology not only to look at 
such long periods of time on the basis of physical age determination, but also to be able 
to examine them precisely for short-lived booms. 

An atlas consists of a wide ränge of maps. The scale of the maps is determined by 
the manageability when used. A world atlas offers an overview of the countries of the 
earth; in order to capture the geographical details of individual countries, on the other 
hand, one needs different atlases. The Digital Atlas oflnnovations is not restricted by such 
limitations. It is a dynamic tool that makes it possible to change the scale of time and space 
and to continue creating new maps. With the aid of a timeline, all pieces of evidence for 
innovations can be represented in decades, centuries or millennia. The Digital Atlas of 
Innovations allows also to distinguish periods of increased technological innovations from 
those times in which no or very few changes can be recognized (Fig. []])■ In the same way, 
innovative regions and innovation-hostile regions can be identified. It will be possible to 
determine which bodies of knowledge were, after all, available in individual regions or 
could have been available. 

The Digital Atlas integrates the archaeological sources on several different levels and, 
in doing so, is able to represent different Steps of a production chain. Therefore, it is 
not only possible to map the earliest evidence for a certain innovation on the basis of 
finds, but also to generate maps for different detailed Solutions based on technological 
properties. The earliest use of silver can be represented on the basis of finished products, 
the cupellation on the basis of byproducts. 

By trade or given as presents, objects can become widely distributed without the asso- 
ciated knowledge of their production being spread as well. The Digital Atlas oflnnovations 
is, however, able to prove the distribution of formulas, in other words, hard technological 
knowledge, for example based on the characteristics of copper alloys (see below). It is 
also suited to represent ritual practices like sacrifices, for instance, on the basis of their 
remains in time and space. At the same time, a source-critical basis for the representation 
and discussion of the emergence and spread of technological knowledge is created in 
doing so. There is always the question in which archaeological contexts objects have been 
passed down (e.g. as a sacrifice) and under which conditions they have survived (e.g. wood 
in moors and deserts). This is also important regarding those artifacts whose material can 
be re-used regularly, like copper and silver: mostly those artifacts have usually survived 
that were consciously withdrawn from the recycling loop by depositing them in graves 
or hoards. Therefore, it is a given that the find contexts can be linked to the objects in the 
mappings. 

It has to be stressed that the dynamization of the archaeological ‘distribution map’ 
allows us to recognize new relationships in time and space. The existing distribution maps 
show stages of innovations, defined by the respective scholar for different reasons. Often, 
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Fig. i | OverView of the taking effect of prehistoric innovations; not the first appearance is shown, but the 
wide-ranging use on the Eurasian continent. 


these stages are (arbitrarily) assigned time marks. The Digital Atlas of Innovations, however, 
aims at reading the rhythms of development and periodizations in the maps. Therefore, 
new questions can be generated from the maps. The maps in the Atlas of Innovations are not 
the illustration of a Statement, but a heuristic device on the basis of which new questions 
can be asked. They constitute the beginning of a line of thought. The map itself becomes 
an essential device to direct logically consistent lines of thought. 1 


3 Innovation and technology as a social phenomenon 

Innovations are new and useful things. 2 As a result, earlier research often explained their 
spread with the help of a functionality paradigm. According to A. Toynbee, technologies 
are developed in order to solve challenges and problems in interacting with the envi- 
ronment. 3 The right amount of problems, i.e. a certain environment, finally leads to the 
kind of technological progress that was followed by the first States. U. Eco, however, has 
challenged this notion of innovation by critically considering the sources, asking whether 


1 Eggers |i 95 Q-i 95 ii 

2 The Duden defines innovation as “planned and controlled change” (“geplante und kontrollierte Verän¬ 
derung”), “introductionofsomething new” (“Einführung von etwas Neuem”) and “realizationofa novel, 
progressive solution for a certain problem” (“Realisierung einer neuartigen, fortschrittlichen Lösung für 
ein bestimmtes Problem”). Cf. www.duden.de/rechtschreibung/Innovation (visited on 01/06/2016). 

3 Cf. Toynbee I1965I, especially vol. II, “Challenge and Response’) 
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innovations that have been interpreted as Creative quantum leaps could not just reflect the 
absence of other serially produced counterparts. Furthermore, his and newer considera- 
tions show that the Variation necessary for innovation is often accidental and emerges 
from the Creative handling of known technologies . 4 According to this, an innovation is a 
creatively and newly arranged selection of known features which will be accepted if it fits 
into the society’s repertoire of Symbols. 

Technological innovations already were an integral part of different primates’ cultures, 
i.e. they are not an exclusive characteristic of human beings. 5 Especially artifacts, in other 
words, mechanizing innovations, can be archaeologically recorded, while innovations on 
other levels have to be inferred via analogies. The ability to implement almost continually 
new technologies in a social System is a characteristic of our culture - and has been since 
its earliest beginnings. At 3.6 million years, the earliest stone tools known at the moment 
are even older than the species Homo, 6 and this circumstance could be read to the effect 
that the use of stone tools by Australopithecus was an important factor for the human 
evolution. Thus, technology made humankind. 

Technology and society structure each other in a network of relationships on different 
levels and over long periods of time: For such a process, however, technologies also have to 
be compatible with the social System in which they are intended to work. 7 Since existing 
technologies can be degraded by the emergence of innovations, an innovation does not 
suddenly lead to an improvement of living conditions. 8 For this reason, too purposeful 
an understanding of innovation is only useful to a limited extent. For example, inno¬ 
vations can be due to the marking of cultural characteristics and the targeted search for 
cause-effect principles. 9 Even if the invention of new technologies is often associated with 
individuals, their development is far more complicated. Technological innovations draw 
on elements of known technologies and improve these or combine long-known aspects 
in a new way. 10 

Innovations spread or are rejected precisely because they are socially relevant. This 
happens, for example, when people that are considered exemplary use them or when the 
non-use as a deviation from given Standards leads to social sanctions . 11 As a consequence, 
the imitated group can see themselves forced to define new Standards which produces 
further innovations . 12 In this way, the consumption of innovations can develop its own 
dynamics that is fed by the pursuit of social distinction . 13 The taking up of an innovation 
is, however, also a risk since the desired distinction is not guaranteed, and people without 
access to the technology can subsequently lose their Status. Moreover, an open society that 
is prepared to allow innovations and understand their social value is a basic condition. 
Therefore, innovations are particularly promoted by social firinge groups that risk a loss 
of Status more easily. 

The work of E. M. Rogers, who believed to have identified five aspects that decide 
over the acceptance of innovations, is instrumental for researching innovations in modern 
times. 14 When an innovation convinces, the adaptation process begins in which the in¬ 
novation is used by an increasingly larger group - this is diffusion and can be graphically 


4 Eco 11989t Eco |i99cf Eco I1994 Cf. also the contributions in: Hallam and Ingold [2.007t 

5 Waal {ioo 4 

6 Baales [20sT 53-54. Cf. also Baales 2012. 

7 Rammert 12007t 19-24. 

8 Schumpeter I1961I 

9 Rammert 12007t 20. 

10 Basalla |i98^ . 

11 Tarde [2008! 

12 Elias ji974 

13 Torstein 12009t 

14 Rogers [2ÖÖ3], 15-16. 
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represented as a sigmoid curve in a coordinate System with the users on the y-axis and 
time on the x-axis. Since the archaeological sources record innovations only when they 
have already been adopted, it is almost impossible to document the invention and the 
early stages of the innovation archaeologically. Düring this diffusion, the innovation has 
to be communicated; this can usually be tracked well on the basis of the archaeological 
sources. 

Although a number of modern consideration can also be applied to prehistoric and 
ancient societies, there are specific features that are hardly taken into account by modern 
innovation research. For example, the mastery of the whole production chain, including 
the sourcing of raw materials, their preparation and processing, is necessary for a perma¬ 
nent adoption of innovations. In the case of wheel and wagon, the general availability of 
wood and the mastery of woodworking is certainly a reason for the rapid and far-reaching 
spread. In contrast, the production of complicated metal tools obviously remained limited 
to a few regional centers. 


3.1 Archaeology and technology 

Prehistoric societies invest a significant part of their time in the modification of their 
artifacts. Besides the obvious improvement of tools, there can be a number of reasons 
for this. In an ongoing process, old artifacts are abandoned and new ones introduced. It 
is thanks to this fact that C. J. Thomsen’s 15 division of prehistory into a Lithic, Bronze 
and Iron Age is, in principle, still valid today. W. F. Ogburn has postulated the temporal 
primacy of the technological development over the social development, coining the term 
“cultural lag ” 16 According to this theory, technology develops more quickly than society, 
so society continually has to adjust to the conditions caused by the new technologies. V. G. 
Childe deduced the indeed great importance of technology from archaeological finds, but 
also showed how certain forms of society enable the generating of new technologies in the 
first place . 17 With this, he overcame, at least for prehistoric times, Ogburn’s postulate . 18 

Only recently, the necessity of certain technological and social conditions has been 
increasingly pointed out in archaeology and their existence emphasized as vital for the 
spread and acceptance of innovations . 19 The history of Sciences and technologies as a 
field of work has existed for some time, however . 20 An archaeology of innovations is not 
a matter of applying concepts worked out on the basis of other data to the finds, but to 
review these concepts with the aid of archaeological sources and to develop archaeological 
innovation research. Archaeological and historical sources offer, despite all their specific 
shortcomings, good conditions to examine the interplay of technology and society over 
longer periods of time. Due to their temporal depth, they are able to track the individual 
elements of which a technology is composed and they grant an insight into long for- 
mation processes of technology, and the willingness of societies to accept innovations 
and its consequences . 21 The understanding of the development, introduction and spread 
of technologies, and of the resulting social processes in prehistoric and ancient times is 
certainly in its very early stages and remains a research field that still has to be established, 
but possesses areas of contact with the history of technology of antiquity , 22 the Middle 

15 Thomsen |i8^6t 

16 Ogburn [1937! 

17 Childe |i9^7| . 

18 Childe [1951k Strahm I1994I 

19 Burmeister and Müller-Scheeßel [2.014 Eichmann and Klimscha [201 ifc Hansen I2011[ 

20 Serres I1998I 

21 Cf. e.g.: J. Müller [2004 Hansen |2onj ; Primas [2007! 

22 Schneider I1994 
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Ages 23 and modern times . 24 The Digital Atlas of Innovations can make not only prehistoric 
and ancient innovations visible, but also those from later periods. 

The social implementation of technologies, for example, is of vital importance in 
the spread of innovations , 25 while continuous innovations can permanently damage a 
society. Moreover, the adaptation and diffusion of innovation requires consent about its 
usefulness. Such consent can only be communicated, however, if those innovations which 
are still in the adaptation stage do not disturb the social System too much. Therefore, 
one would have to consider whether a long-term interchange exists in successful societies 
between periods in which innovations emerge in batches and periods in which the return 
to tradition helps a group stabilize the social reproduction again. 

The ability of innovation is a feature of all human societies. Some societies succeed, 
however, in developing innovative technologies that result in dramatic changes. In the 
long term, innovations possibly bring about a measurable improvement of living con- 
ditions (lower child mortality, increase in life expectancy). In the short term, however, 
dramatic worsening is possible, too , 26 since technologies are interwoven with social in- 
frastructure in many and varied ways. This network is disturbed by innovations so that a 
society which is continually changing is soon confronted with social problems: Because 
missionaries distributed Steel axes among adolescents, women and children of the Aus- 
tralian Yir Yoront in the early 20th Century, the traditional stone adzes lost their function, 
not only as a tool, but also in religious contexts and as a Status indicator of mature men. 
With this, the power basis of those groups Controlling the distribution of stone adzes 
immediately collapsed, and Steel axes became necessary to assert one’s social position. As 
a consequence, men forced their wives into prostitution in order to get Steel axes, and new 
exchange Systems developed revolving around Steel axes . 27 The Steel axe as part of another 
world did not, however, colonize the Yir Yoront because more trees could be cut down 
or this could be done faster, but because how their society valued axes. 

3.2 Innovation cycles 

Periods in which innovations induce further innovations and permanently change a soci¬ 
ety have been called “hot” periods by various archaeologists 28 following C. Levi-Strauss 29 
as opposed to “cold” periods. In the “cold” periods, a society attaches great importance 
to constancy and stability and is, therefore, less innovative. This insistence on traditions 
can indeed be advantageous under certain circumstances . 30 If this interpretation is true, 
important innovations appear bundled together and are distributed as a ‘package! This, 
in turn, could mean that the technological differences visible today between archaeolog- 
ically surviving societies can be traced back to the conditions for communication. Thus, 
groups with intensive long-distance connections would have had an increased chance 
of gaining knowledge of innovation packages. Archaeology itself seemed to deliver the 
evidence since the diffusion of innovations on the Eurasian continent from east to west 
is considerably less hindered by different climate zones and mountain ranges than is 
the case between South and North America or throughout Africa . 31 Beyond the Ne- 


23 Popplow 20 1 4 

24 König [20091 

25 Bijker, Hughes, and Pinchj^8^. 

26 Schievelbusch [2004 

27 Sharp ji 9 s 4 

28 E.g.: Bernbeck [2004 Vandkilde [2007! 

29 Levi-Strauss [1972t Levi-Strauss [197 4 

30 Palmer |20ic| . 

31 Harris [1977! ; Diamnond |i997| . 
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olithic transition, however, this concept reaches its methodological limits. For example, 
the spread neither of wheeled vehicles nor of copper metallurgy can be explained only by 
the conditions of the natural environment. 32 


4 Wheel and wagon - facets of an innovation 

There is no need, according to general conviction, to reinvent the wheel. It seems so 
fundamental that a society without the wheel is difficult to imagine. So far, 2421 pieces of 
evidence of pre- and protohistoric wheels have been cataloged in our database (Fig. ||). 33 
The majority of finds has been classified as “real-life objects” meaning they are parts of 
actually used wagons, while illustrations and models of wagons only account for about 
one third of the stock of finds. These finds come, in roughly equal shares, from Settle¬ 
ments, graves and the art trade; some wagons have also survived as petroglyphs (rock art) 
and in hoards. The definition of the time interval from 4000 to 2000 BC makes it clear 
that the early wagons remain restricted to a triangle between central Europe, India and 
Siberia (Fig. ||). It takes about 1500 years until the wagon can also be traced in other 
regions. Looking only at the early wagons, it is apparent, too, that almost half of them are 
miniature wagons (or parts of them). 
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time interval and its application. 


32 Cf. Burmeister |2QQ4aj (wheeled vehicles); Roberts, Thornton, and Pigott^öö^ (metal). 

33 So far, the project focuses on the wheeled vehicles of the 4th and 3rd millennium, so younger finds have 
not been systematically recorded. The significantly higher number of wheeled vehicles from the 2nd 
and ist millennium consists of completely different types (e.g. state wagons, wheel pins, funeral wagons, 
chariots, etc.), which require different research questions. 
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Where and when, however, has the wheel been invented? In older model concepts, for 
example the diffusion of innovations theory, all technological innovations were developed 
in the centers of the early civilizations and then spread to the peripheries as far away as 
Europe. The invention of the wheel and many other key technologies was thought to 
have been located in Mesopotamia or Egypt and was dated to the end of the 4th or the 
beginning of the 3rd millennium BC. 34 With the calibration of radiocarbon dates and 
the development of chronological frameworks independent of typology, new perspectives 
have opened up, especially regarding the issue of innovation centers for certain technolo¬ 
gies and their spread: 

Around 1900, leading scholars still assumed that the Mesolithic in northern central 
Europe was simultaneous with the Bronze Age in Mesopotamia and explained the cultural 
divide between Mesopotamia and Southern Scandinavia as the transfer of technologies 
and forms of Organization from the Orient to foreign cultural environments. 35 V. G. 
Childe called the bündle of trade, fulltime specialization, division of labor and a mul- 
titude of technological innovations Urban Revolution ? 6 He, too, assumed that the urban 
centers in the Orient were the starting points for the successive transfer of information 
via far-reaching communication networks. This is hardly surprising insofar as Childe also 
had no possibility at all to determine the absolute age of finds outside the early advanced 
civilizations other than via typological chain datings. 


34 Cf. summary in Burmeister 120044 

35 S. Müller I1905I , 17-20. 

36 Childe ii9?il 
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Only when radiocarbon dating had been introduced it became possible to study the 
relationship between early civilizations and non-literate areas free from presuppositions. 
This has caused - as, for example, in the case of wheeled vehicles - the earlier model 
concepts of‘ex Oriente lux’ to come into conflict with newer hypotheses based on radio¬ 
carbon dates. 37 Nowadays, it is not possible to decide on the basis of the archaeological 
sources where and when the wheel was ‘invented’ because we see that it appears between 
Mesopotamia and northern Germany almost at the same time, around the middle of the 
4th millennium. 

The radiocarbon revolution of the last 30 years allows archaeology, for the first time 
ever, to determine the development of technologies more precisely in terms of chronology 
and to ascertain the spread of innovations in time and space. The Digital Atlas helps to 
qualify this Statement since a query of all wheeled vehicles of the 4th and 3rd millennium, 
broken down according to their datings, plainly shows that modern scientific datings are 
clearly concentrated in central and northern Europe (Fig. [4]). Therefore, it might be that 
the current finding is a research artifact caused by different dating methods. It cannot, 
of course, be proven that the finds in Western Asia will again become earlier than the 
European wheels if radiocarbon dating is consistently applied. It is equally possible that 
future examinations will confirm the datings or outline more clearly a different zone, for 
example the Black sea region, as the earliest center. 
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Fig. 4 | Radiocarbon dated wheeled vehicles of the 4th and 3rd millennium. Query from the Digital Atlas 
of Innovations [find_type=Wheel & Wagon; added categories = Context_type; Evidence_type; 
Date_method; time interval= -4000/-3000; n=io8]. 


37 Renfrew [1970t Renffew 11973! 

























786 


Svend Hansen et al. 


This is suggested by structuring the same mapping according to the type of evidence 
category, ‘real-life object’ ‘depiction’ and ‘model’: Since models and pictures of Wagons are 
usually not made of organic materials, they cannot be examined for their radiocarbon con- 
tent - if they have not been found in a layer that can be dated in this way. While pictures 
of wagons, however, mainly occur in central Europe, Asia Minor, Syria, Mesopotamia 
and Egypt (Fig. I5]), wagon models extend to the Indian subcontinent (Fig. |6|).’ 8 Apart 
from a few exceptions in Mesopotamia and Palestine, on the other hand, finds of real 
wagons occur only in those areas where the soils allow the survival of wood or organic 
remains have a chance of survival in lakes and moors, for example in the circum-Alpine 
pile dwelling settlements, the moors of Frisia, Jütland and Sleswick, and in the tumulus 
burials in the northwestern Black Sea region and the Eurasian steppe region (Fig. [7]). 




Fig. 5 | Definition of a time interval and its combination with an attribute field. The filled Symbols show 
all surviving finds between 5000 and 2000 BC in the form of pictures [find_type=Wheel & Wagon; added 
categories: Evidence_type; time interval=-5000/-2000; 0=423], 


38 Cf. Kenoyer | 2 Qo 4 
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Fig. 6 | Definition of a time interval and its combination with an attribute field. The filled Symbols show 
all surviving finds between 5000 and 2000 BC in the form of models [find_type=Wheel & Wagon; added 
categories: Evidence_type; time interval=-5000/-2000; 0=423]. 
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Fig. 7 | Definition of a time interval and its combination with an attribute field. The filled Symbols show 
all surviving finds between 5000 and 2000 BC in the form of realia [find_type=Wheel & Wagon; added 
categories: Evidence_type; time interval=-5000/-2000; 0=423]. 
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4. i The spread of wheel and wagon 

Like in later periods, the development of new technologies in prehistory also seems not to 
have happened continuously, but in innovation batches. 39 After the fundamental innova- 
tions that led to the development of the farming economy and way of life (‘Neolithic 
Revolution’), another overthrowing innovation featuring the mining of mineral ores, 
their processing and the Casting of finished products was successful in the 5th millen- 
nium, laying the foundation for the future development up to modern industries. The 
4th millennium was characterized by the spread of further key technologies over a wide 
area: wheel and wagon, the plough, the development of copper alloys, the use of lead and 
silver, the first production of copper daggers and swords, the domestication of the first 
equids, arsenic-copper alloys, and the wool sheep. 40 This innovation bündle is connected 
to new forms of representation, the burial of individuals under large mounds (tumuli) 
and the depiction of warriors on full-size stelae. Important innovations of this time like 
writing, the weighing scale and the pottery wheel remain, however, restricted to certain 
regions or the area of the urban civilizations. 

This innovation horizon also includes Andrew Sherratt’s theory of the Secondary Prod¬ 
ucts Revolution : Animais were not bred anymore only because of their meat, but also be- 
cause of their traction, their wool or their milk. 41 First of all, the seemingly simultaneous 
spread of plough and wagon, both bound to the traction of domestic cattle, was of central 
importance. This made the cultivation of larger areas and areas situated further away from 
the settlements possible which eventually allowed integrating the breeding of dairy cattle 
and wool sheep into the economical cycle in an appropriate way, too. The diffusion of 
these technologies started out from the Middle East where, above all, the layer IV of Uruk- 
Warka in Southern Mesopotamia was vital. 42 

From a present-day perspective, it becomes apparent that individual innovations have 
to be dated clearly earlier than Uruk IV. 43 The beginnings of urbanization in northern 
Mesopotamia can be traced back to the late 5th millennium. 44 In Europe, however, it has 
to be clarified why many of the technological innovations mentioned at the beginning 
occur during the second half of the 4th millennium apparently as a package and why, in 
this time, actually important social changes can be observed in central Europe, but also 
in the Black Sea region and the Middle East. 45 

The distribution of the earliest evidence of wheel and wagon is concentrated in an 
interval from 3500 to 3300 BC (Fig. |8]). 46 During this time, evidence of the use of wheeled 
vehicles is spread from the Middle East to northern Germany. Therefore, both a non- 
interdependent development and a very rapid diffusion process are possible. 47 

The rapid increase in finds that begins around 3400 BC can be well shown in a his- 
togram featuring the datings of the known evidence of wheel and wagon. This represen¬ 
tation also makes a comparison with the sigmoid curve known from innovation theory 
possible. E. Rogers used this curve to describe a successful diffusion process: In the course 
of time, more and more actors adopt the innovation until a critical quantity is reached 
and the innovation spreads very rapidly in a cascade-like manner. 


39 Mensch [197 5I 

40 Hansen [23' '1 

41 Sherratt [198 4 Sherratt (2.004! 

42 Sherratt |r 99 3t Algaze I1993I and various contributions in: Frank and Gills 11993! 

43 E.g. Klimscha 12013t Radivojevic et al. [2Ö13I Garfinkei et al. l2.014l ; Roux and Miroschedji 12009t Rahmstorf 
|20o6t Rahmstorf j20ii| ; Rahmstorf 2012a! Mischka (2013! 

44 Oates et al. [2007t 

45 J. Müller 2004! Hansen |20iit Klimscha (2013 L2014I 

46 Burmeister j2004bt Burmeister [20 ' 4 Burmeister [2014 

47 Cf. for this: Sherratt 11981t Vosteen [1996b; Vosteen 11996a! Bakker et al. 11999t Burmeister |20044 
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Fig. 8 | Indications of the use of wagons between 5000 and 3000 BC [find_type=Wheel & Wagon; added 
categories: Context_type, Evidence_type; time interval= -5000/-3000; n=io8]. 


The takeoff Stands out for the period of 3400 to 3100 BC. This means, however, that it has 
to be assumed that both the invention and the early period of diffusion happened in an 
earlier period. As mentioned above, five criteria decide on a successful diffusion: 48 The 
relative advantage compared to similar technologies, the compatibility with the particular 
social structure, the innovation’s complexity, the opportunity to try out the innovation 
individually and, finally, to observe the innovation during its application. A check using 
these criteria helps illuminating possible reasons for the successful diffusion: The com¬ 
plexity of the wagon has probably to be considered relatively low because the turning 
moment had been known at least since drills and spindle whorls came into use in the early 
Neolithic. 49 The necessary woodworking was certainly not more complex than building 
a LBK (Linear Pottery Culture) long house and domesticated cattle had also been known 
since the early Neolithic. 50 

Various authors see the necessary prerequisite for the diffusion of the wagon in a 
higher level of interconnectedness. 51 In comparison to the loose, relationally organized 
giff exchange circles of the 5th millennium BC, both more intensively communicating 
exchange circles and early forms of trade become established at different points in time 
during the first half of the 4th millennium. 52 Especially for the area between the Western 
Black Sea region, the Alpine region and the Baltic Sea coast that is taken up by early 
wagons, it can be substantiated that communication gradually intensified in the period 
between 4000 and 3600 BC; far-reaching networks indeed emerge already in the 5th 


48 Rogers 112-118. 

49 Among others, see Lenneis |zc 13I Brandt [1967t Meier-Arendt |i97sl 

50 Benecke [19944 Benecke 11994hl : on the harness, cf.: Boroffka [2004! 

51 Maran 2004b; Klimscha 12013t Burmeister |20iit Furholt 12009t 

52 Klimscha |20iit Klimscha |Ioi 3 [2014I 






















































79 ° 


Svend Hansen et al. 


millennium BC, but they are only able to transfer a few isolated prestigious objects. 53 In 
the first half of the 4th millennium, however, considerably denser networks that connect 
different culture groups in the northwestern Black Sea region, Poland and Southern Scan- 
dinavia can be traced, for example on the basis of flint adzes. 54 This is the environment in 
which, we have to assume, the takeoff of the wagon in central Europe took place. Before 
the middle of the 4th millennium, new ideas, including the use of wheel and wagon, had 
the ideal environment to spread. 

It is more difficult to evaluate a possible relative advantage of the wagon over other 
vehicles than to determine the manner of its spreading. Even if the evidence of earlier 
vehicles is very scarce in the archaeological material, we have to regard, after critical pe- 
rusal, various other vehicles as near-simultaneous or simultaneous phenomena - which is 
also true for the evidence of harnesses. The picture becomes even more complex when 
the wagon technology is compared to other uses of animal traction: At the moment, 
the earliest datable depictions of sleighs in Asia Minor, Syria and Mesopotamia are si¬ 
multaneous with those of early wheeled vehicles, 55 earlier evidence, which might even 
date to the 2nd Century of the 4th millennium BC, is known in the Alpine region. 56 
Simultaneously, travois appear in Europe, 57 and the first litters in Egypt can be dated to 
the late 4th millennium. 58 Düring the second half of the 4th millennium, there is an 
international fascination regarding the disembodiment of movement, be it by simple, 
animal-drawn machines or human-carried litters. At the same time, the use of animal 
traction is transregionally spread and leads in those regions where it is appropriate to use 
wagons to the adoption, local adaptation and production of wheeled vehicles. 59 


4.2 Critique of methodology 

In contrast to traditional archaeological maps, the Digital Atlas improves the comparabil- 
ity of such mappings. So far, no mapping Standards exist in the archaeological Sciences. 
Now, the Digital Atlas of Innovations makes it possible to combine data from different 
sources and to make different entries comparable by harmonizing or replacing their scales 
and map bases. The heuristic potential of the maps can be better exploited due to the 
freely adjustable scales and time intervals. In contrast to fixed maps, it is possible to chal- 
lenge the interpretation of a map by showing possibly more appropriate dating intervals, 
map sections and find combinations. In doing so, the maps become less of a suggestive 
illustration and more of a tool for one’s own research and of a research object. 

The dynamic user interface of the Digital Atlas allows the user to define freely chosen 
time intervals and to check them against each other. For example, if one also includes 
the wagons of the first half of the 3rd millennium, the sharp increase from 3500 BC 
onwards levels out considerably, showing clearly how much greater the number of finds 
becomes after 2500 BC. Such options allow not only to reassess the informative value 
of maps, but also to deduce new questions from the map and to pursue them on the 
basis of the same stock of sources and the same map basis (Fig. ||). By adding classified 
attributes, specific problems can be solved. Considering the chosen example, it becomes 
clear that the turn from the late 4th to the early 3rd millennium is also accompanied by 


53 Klimscha {2013! 

54 Klimscha {2.007! Klimscha jzor 4 

55 Bernbeck {2004 Crowel {2004 Burmeister I20044 Mischka |20ii{ 

56 Harwath [2004 

57 Schlichterle {2002! 26-30. 

58 Köpp {2008! 

59 Cf. also the vessel with a yoke depiction from Teil el-Farah (North), Palestine (Dayagi-Mendels and 
Rozenberg fcoicj , 39 Fig. 4). 
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a change in the archaeological record: While the majority of finds in the 4th millennium 
comes from unknown circumstances of finding, the amount of Settlement finds increases 
considerably in the first half of the 3rd millennium (Fig. ^|). Without scientific methods, it 
was difficult or not possible to date early wagon finds by other methods than typological 
chains. Therefore, the non-datable wheels had to be derived from the datable ones and 
these had been found mainly in Western Asia before the radiocarbon revolution. 





3500-3000 BCcal 


■ unknown 

■ grave 

■ settlement 
B bog find 

■ single-find 


3000-2500 BCcal 


■ settlement 
Bl grave 

Bl unknown 

■ single-find 

■ hoard 


Fig. 9 | Comparison of the find 
contexts of wheeled vehicles in 
three time intervals. Indications 
of the use of wheeled vehicles 
between 3500-2500 BC, 
3500-3000 BC and 3000-2500 
BC. The special role of the 
interval 3500-3000 is prominent 
[find_type=Wheel &c Wagon; 
added categories: Context_type; 
time intervals= -4700/-3000, 
-4700/-2500; n=409]. 


4.3 Technology and evidence of early wagons 

A critical examination of the sources also shows that the problem is considerably more dif¬ 
ficult because, already in this early period, significant technological differences between 
the individual finds of wheeled vehicles can be observed. There is evidence of both two- 
and four-wheeled wagons, both fixed and rotating axles, as well as one-, two- and three- 
piece disk wheels. 60 It can, however, be shown that there is a connection despite the local 
technical differences because the wagon is not restricted to one particular type of source in 
this time, but represented in regionally different ways: in the Hessian-Westphalian region 


60 Cf. on this the comprehensive contributions in: Fansa and Burmeister [2ÖÖ4]. 
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as pecked depictions on the wall stone slabs of the gallery graves of the Wartberg Culture, 61 
in Flintbek as tracks under a burial mound (tumulus) of the late Funnelbeaker Culture, 62 
in Poland as depictions on funnelbeaker pots 63 and as cast copper sculptures, 64 in the 
area of the Baden Culture as models, 65 in the northern Pontic region as grave goods, 66 
in the lakeside Settlements of the circum-Alpine region and the moors of northwestern 
Germany and the Netherlands as realia finds, 67 and, finally, in the Cucuteni-Trypillian 
Culture as animal figurine on wheels. 68 Two large-area find zones have to be mentioned 
that can be roughly separated by an imaginary line from the Alps to the Black Sea. In 
one zone, wagon models and pictures come mainly from Settlements (and the art trade) 
(Fig. |i^), in the other zone, full-size wagons and parts of wagons, which were probably 
actually used, predominantly come from graves, but also lakeside Settlements and moors 
(Fig.®- So we also have to take into account, besides the special conditions of survival, 
that a considerable cultural filter has caused the modern find distribution. This in turn 
poses the question whether maybe the lack of early wagons in Western Asia is also caused 
by a lack of grave finds or the non-existing custom of wagons as grave goods. 
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Fig. io | Definition of a time interval and its combination with an attribute field. The filled Symbols show 
all indications of the use of wheeled vehicles between 5000 and 3000 BC found in a) Settlements 
[find_type=Wheel & Wagon; added categories: Evidence_type, Context_type; time intervab -5000/-3000; 
n=io8]. 
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Fig. 11 | Definition of a time interval and its combination with an attribute field. The filled Symbols show 
all indications of the use of wheeled vehicles between 5000 and 3000 BC found in graves [find_type=Wheel 
& Wagon; added categories: Evidence_type, Context_type; time interval= -5000/-3000; n=io8]. 
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St. Burmeister has pointed out that the different technologies suggest that the idea, not 
the artifact was transferred. 69 Different communication networks, however, can be better 
outlined already. The mapping of four-wheeled wagons in the 4th millennium makes this 
clear (Fig. [Ti]): They are restricted to Poland, the Carpathian Basin, the Caucasus and Syria- 
Mesopotamia. It could be argued that almost three quarters of the evidence of wheeled 
vehicles is undetermined and that the finds from lakeside Settlements and moors are parts 
of wagons whose number of wheels cannot be reconstructed anymore. Even if there is a 
high potential for error, it can be held against this that at least the pictorial sources are 
distributed over the entire area. Therefore, one is indeed allowed to assume that the wagon 
of Western central Europe might actually have been just a light two-wheeled cart because 
such carts are the only wagons that we find in the Wartberg Culture, and, furthermore, 
two-wheeled wagons with an A-shaped chassis, developed from the travois, are known 
from the Western Alpine region. 70 


5 The spread of early scales 

Weighing has permanently influenced the development of early civilizations like hardly 
any other technology. Using scales and weights, things could be compared in a new 
way. Metals, measured according to their weight, could thus become an equivalent for 
value and trade goods par excellence. Where goods were traded for goods, this increasingly 
happened on the basis of the equivalence with precious metals. Weighing became a pre- 
requisite for a new way of valuation that considerably simplified exchange and in effect 
transformed the Bronze Age world. 

Despite its obviously great importance for the development of protohistoric economies, 
the development of the cultural technique of weighing has been only inadequately ex- 
amined so far. Not even such fundamental questions like the origin of weighing have 
been answered unanimously. Furthermore, existing studies are usually characterized by 
a restricted focus both in diachronic and synchronous respects. Given the multitude of 
cultures across which the weighing spreads in the Bronze Age and their wide spatial and 
temporal dimensions, the examination of the emergence and spread of scales and weights 
and the resulting cultural consequences demands new methods and approaches like the 
ones offered by the Atlas ofhmovations. 

Some first results of a study on the development of weighing in Egypt in the 3rd and 
2nd millennium will be outlined and their implications for future research up to a more 
global history of weighing in early civilizations will be discussed. 71 

When considering weighing, the instrumental medium, namely the measuring instru- 
ments, can be distinguished from the measure; this is true for any other measuring tech¬ 
nique, too. Furthermore, looking at the measure, one has to differentiate between abstract 
measuring Systems and their physical materializations. We encounter the first measuring 
Systems in the sense of establishing certain Standard measures and their interrelationships 
when administrative writing developed in the second half of the 4th millennium in the 
late Uruk period . 72 First of all, it has to be noted that a history of weighing always has to 
address two aspects of the same technology, aspects whose development and spread are 
influenced by fundamentally different factors. For instance, the existence of certain man- 
ual skills and craftsmen’s knowledge are decisive for the production and spread of scales. 
The possibility to establish and maintain measurement Systems is subject to completely 

69 Burmeister [löö 1». 

70 Petrequin et al. (2.004 62, fig. 9. 

71 The results of this study which was conducted jointly by David Allan Warburton and Jochen Büttner will 
soon be published under the title “Egypt in the History of the Balance’! 

72 Nissen, Damerow, and Englund I1994 








The Digital Atlas of Innovations: A Research Program on Innovations in Prehistory and Antiquity 


795 


different conditions, for example the societal conditions under which social norms can be 
established and controlled. At the same time, both aspects are inseparable. Scales without 
weights and weights without scales do hardly make sense; the relationship between the 
abstract measurement System and the physically existing weights can only be established 
and controlled on the basis of the scale. 

When comparing weighing to the earlier developed techniques of length and volume 
measurement, one issue emerges that is of great importance for a comprehensive history 
of the development of weighing. Each elongated object, for example a simple stick, can be 
used for measuring length, each vessel, for example a drinking bowl, can be used for mea- 
suring volume. Thus, the respective measuring instruments have historically seen existed 
long before the first measuring Systems, in the case of length measurement universally, in 
the case of volume measurement culturally. Furthermore, stick and bowl embody their 
own physical, natural measures. One can measure the same length elsewhere; one can 
drink the same amount as now at another time. The application of such natural measures 
is initially restricted to a certain spatial and temporal context. How abstract measurement 
Systems could have developed from such genuine acts of measuring can be easily imagined 
and a reflection of natural measures in early measurement and counting Systems has 
actually been already stated. 

The assumption that a similar mechanism can be used to explain the origin of weigh¬ 
ing is confronted with the observation that the earliest scales are already highly special- 
ized instruments which were obviously produced especially for the purpose of weighing. 
Moreover, these instruments do not represent a measure; they already seem to imply the 
existence of weights as material representatives of a weight System. Besides the search for 
the earliest scales and weights, one has, therefore, to consider, with regards to the question 
of the origin of weighing, possible precursor technologies and acts from which weighing 
could have developed. 

On the instruments’ side, one can, for example, make out the carrying pole as a 
possible precursor of the scale, a precursor with which first experiences regarding the 
balanced equilibrium were had. Concerning the measurements, weight stones are known, 
at least from later times. These weight stones do not fit into one of the measurement 
Systems valid at the respective time. They have to be, as is offen proven by an inscription, 
rather understood as evidence of real transactions [this rope weighed as much as this stone) 
which become, in this way, comprehensible and repeatable. Whether such weight stones 
were used for simple weighing operations even before the existence of weight Systems, for 
example for the purpose of rationing (the division of one good into even parts according 
to weight) is an unsolved problem. Some pieces of evidence actually suggest that the 
rationing of wool, which is difficult to measure according to volume, could have played 
a decisive role in the development of both the scale and the weights. 

Many pieces of evidence indicate that one has to search for the origin of weighing, at 
least in the modern sense, in Egypt. Three independent observations support this assess- 
ment, the localization of the earliest object which can be classified as a weight and dated 
with relative certainty; the localization of the, according to present knowledge, earliest 
surviving scale and an argument ex silentio. Several pieces of evidence could suggest that 
weighing had its origin in Mesopotamia. The earliest scales and weights recorded there, 
however, are considerably later, namely from the second half of the 3rd millennium. 73 
In addition, none of the numerous measurement and counting Systems documented in 
archaic texts could be identified as a weight System. With great certainty, weighing was 

73 The earliest surviving set of weights from a well-dated context comes from the Royal Palace G of Ebla 

(c. 2400-2300 BC) in North Inner Syria, the earliest royal weight with an inscription from Mesopotamia 

has to be dated to the reign of Uruinimgina of Lagash (c. 2400 BC). Peyronel |20i2) and Peyronel and 

Ascalone 12006) . 
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therefore not part of the administrative activities which in turn can be taken as significant 
evidence that the technique of weighing was not present in the Uruk period. 

The identification of objects as weights is fraught with difficulties. For example, the 
existence of several objects with the same weight in one find context cannot be taken as 
evidence for the existence of a weight System or as evidence for the existence of scales 
because equality in weight can also be the contingent result of a division according to 
equal volume, for example. Even the fact that one object fits, according to its weight, 
into a weight System attested for later times is of little significance since, among a large 
number of objects, always such objects will be found, too, whose weight will correspond, 
within a certain accuracy, to a randomly given weight. L. Rahmstorf has presented a series 
of criteria that should be applied when answering the question whether or not a given 
object is a weight. 74 When one applies these criteria, an Egyptian quartzite on which the 
name of king Narmer is inscribed has to be regarded, according to present knowledge, as 
the earliest weight that can be dated with certainty. The spelling of the name is typical of 
the time. Thus, the weight should date to the reign of Narmer around 3000 BC (Fig. [13]). 



The earliest scales have so far received far less attention than the weights. A small (8.7 
cm) scale made of brown limestone, today part of the permanent collection of the Petrie 
Museum in London, has often been classified in literature as the earliest surviving scale. 
Some authors have put this scale into the 5th millennium, a dating that has continued 
to haunt populär scientific accounts of the history of weighing to the present day. There 
is, however, no reason for such a dating; on the contrary, in the prehistoric cultures of 
Merimde, Omari and Badari, any kind of evidence of weighing Systems is missing - even 
for simplified ones. The scale was acquired by Flinders Petrie who only made a comment 


74 Rahmstorf |2.oo6l 
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to the effect 7 ^ that the piece was made “of pink-brown limestone, a material often used in 
Prehistoric Egypt but seldom later.” 76 

Petrie’s notes give rise to the assumption that the scale comes from Upper Egypt, 
possibly from the region between Abydos and Naqada where large cemeteries of the 
Predynastic and Early Dynastie periods can be found. 77 Especially the missing evidence 
of writing and administrative structures, i.e. the context in which we assume the devel¬ 
opment of weighing Systems, argues against a Predynastic dating. 78 Where exactly the 
scale came from will probably remain unknown. When one supposes that it belonged, 
as a burial object, to an Early Dynastie tomb, the localization in Upper Egypt, in a time 
before the main cemeteries of the elite were relocated to Memphis, is plausible. 

That the object is indeed a scale becomes clear when looking at an illustration from 
the tomb of Hesyre, a high official of the Third Dynasty (c. 2650 BC). In the tomb, several 
chests are illustrated that contain the tools and instruments of experts. Among other 
things, two chests with two scales each and the associated sets of weights are depicted. 
The scales in this depiction are identical with Petrie’s scale, supporting its dating to the 
Early Dynastie period. 79 

The indications of the existence of scales and weights at around c. 3000 BC in Egypt 
and the lack of evidence from other civilizations for this time have to be taken, for the time 
being, as strong evidence that weighing originated in Egypt. Independent of the question 
about the origin, one has to note that weighing spread quite rapidly. As early as 2600 BC, 
scales and weights can be traced from the Aegean to the Indus Valley Civilization. 80 A 
more detailed understanding of this diffusion both as a consequence and a visible piece 
of evidence of cultural contacts remains a desideratum of future research (Fig. [14] ). 

Weight-metrological research, which can look back on a comparatively long tradition, 
has presented material on the emergence, spread and development of weights and weight 
Systems in the respective cultures. With a few exceptions, however, it has hardly been 
attempted so far to integrate this information into a more global picture of the spread 
of weight and weight Systems. Using the Digital Atlas as a tool, we want to achieve this 
integration. On the other hand, only scattered data on scales and their spread has been 
presented so far. 81 In order to close this research gap, a team of experts on the respective 
cultures has been formed who systematically collect the archaeological sources on scales. 
Once this has been done, they will be able to map the spread of scales and, finally, to 
relate it to the spread of weights and weight Systems. That the rapid spread and devel¬ 
opment of weighing has to be understood in connection with its being embedded into 
economic contexts, especially exchange relationships, has frequently been acknowledged. 
Rahmstorf, for example, writes: 

The practice of weighing seems to have been common from around 2500 BC onwards. 
It is not by chance that around this time all the most important skills in working with 


75 Petrie ji 92.0t , 29. 

76 Petrie |i 924 

77 Stephen Quirke established these inferences from Petrie’s papers (pers. comm. 2013). 

78 Permanent concentrations of power in Egypt can only be verified from 3600 BC onwards. Towards the 
end of the 4th millennium, various scholars assume a complex bureaucracy that controlled the transfer of 
goods and can be verified, for example, in Abydos Umm el-Qaab. Cf. Klimscha |20i3 [20 14 J with further 
literature. 

79 A small balance beam from Teil Fadous-Kfarabida, Lebanon, may date to the early 3rd millennium. Genz 
I2011] . 

80 Rahmstorf [2006! in particular fig. 6. 

81 The history of the discussions of the Egyptian balance has been summarized (with references) by 
Jenemann 1988; and in Kochsiek & Gläser 2000, 120-126; and Robens 1989. For the history of weighing 
in the Aegean, see, in particular, Michailidou 2010; in the Indus Valley Civilization, see Keynoyer 2010; 
in Mesopotamia, see Alberti, Ascalone, and Peyronel |2Qo6fc and in central Europe, see Rahmstorf and 
Pate [2007! 
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Fig. 14 | Distribution of early scales in the late 4th and the 3rd millennium (according to Rahmstorf 
|20I2bj ). 


gold were known in Mesopotamia and the eastern Mediterranean. A clear affinity between 
complex metalworking and weighing practices is evident. With the widespread trade 
and usage of precious metals like gold, silver and tin not only the manufacture of these 
materials reached new levels, but the metals themselves had become Standards of value 
which could be measured exactly by their mass. 82 

The economic exchange relationships of the 3rd millennium root in a long tradition 
of exchange circles that bartered, for example, obsidian and prestigious objects, and in 
some cases had done so since Neolithic times. With the rise of permanent concentra- 
tions of power in Egypt and Mesopotamia and the wide availability of different transport 
technologies in the eastern Mediterranean, however, a marked circulation of goods can 
be observed. 83 The scale technology becomes available in an intensively communicat- 
ing world that documents and Controls its exchange relationships with the help of early 
bureaucracies. The structures of the centrally administered city States belong among the 
conditions that made the implementation and guarantee of weighing Standards possible. 
At the same time, weighing fundamentally changed the economic exchange relationships 
when the concept of the weight of precious metals as an indicator of value developed. The 
Digital Atlas oflnnovations is designed to enable a deeper understanding of this correlation 
by mapping, besides the spread of the technique of weighing, also other indicators of the 
changing economic conditions so that their historical developments can be interrelated. 

Only comparatively few scales and scale fragments have survived from these early 
times until the end of the New Kingdom at around 1000 BC. There is, however, a tradition 
of depicting scales which dates back to the Old Kingdom so that a continuous series of 
depictions, if not necessarily many, from the respective period has survived. In the New 
Kingdom, scale depictions can primarily be found as part of a scene from the judgment 


82 Rahmstorf and Pare I2.007I , 38. 

83 Klimscha |2.oi3 [2014! 
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of the dead in which soul of the deceased has to undergo the ‘Weighing of the Heart! 
This scene has been repeatedly depicted in tombs, on sarcophagi and in papyri. To this, 
written sources can be added in which scales and weighing are mentioned and described, 
like “The tale of the eloquent peasant.” 84 By looking at the overall picture for the first 
time and analyzing all available sources, it could be shown that the upright balance scale 
depicted in the New Kingdom is a highly function-optimized instrument. Surprisingly, 
its development can be tracked without gaps over a period of 1500 years on the basis of 
surviving depictions, written sources and artifacts (Fig. |T|). Thus, it has been shown, for 
example, that the indicator device of these scales with which the horizontal position of 
the beam in balanced equilibrium was controlled has developed in a process that can be 
called, with reference to biology, preadaptation, namely the gradual modification of an 
existing structure for a new function. 



Fig. 15 | Depiction of an Egyptian scale. 


The earliest depicted scales are hand-held, equal-armed beam balances with a long beam 
perpendicular to the weighing beam; at the upper end of this vertical beam, the scale 
is held. A scale with a resolution substantially greater than the smallest weight unit of 
the used weight System (at the time probably the gold deben of c. 13.5 g), i.e. a scale that 
shows very large amplitudes when the difference in weight between the goods which 
are to be weighed and the used Standard weights is roughly equal to the smallest weight 
unit, is useless in everyday life since no equilibrium can be achieved. Because of the heavy 
vertical beam with its extended bottom end, the center of gravity of early Egyptian scales 
is positioned low in relation to its pivot point. These scales heavily tend to return to their 
horizontal equilibrium, their resolution is low. As has been confirmed by model calcu- 

84 The origins of the text probably take us back to somewhere around 2000-1900 BC. The copies of the 
tale’s text that are preserved today probably date to the end of the Twelfth Dynasty (Parkinson I1991I : 
xxv-xxviii), c. 1800 BC. 
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lations, the function of the vertical beam is to adjust the scale to the weighing accuracy 
demanded in everyday life. 

Over time, the requirements regarding the weighing accuracy and the resolution of 
scales rose. One of the mechanisms with which the scales’ accuracy was increased was the 
addition of a plummet. With the aid of the plummet, the horizontal equilibrium of the 
weighing beam could be controlled better. The already existing vertical beam was used as 
a vertical reference for the plummet - probably for this purpose, a center line was carved 
into the beam thus assuming a second function besides the adjustment of the weighing 
accuracy. 

With the development of the upright balance scale of the New Kingdom, which is 
then not hand-held anymore but attached to a stand, the technological development of 
the Egyptian scale reached its peak. The calculated reconstruction of such upright balance 
scales has shown that they were actually very accurate. The heavy vertical beam of the early 
scales that made the scale ‘less accurate’ had lost its justification. It had, however, not 
completely vanished, but had mutated into a light triangulär pointer which continued to 
allow the control of the horizontal position of the weighing beam by interacting with the 
plummet. Thus, an existing structure was gradually modified for a new function while 
losing the original function - preadaptation. 

The design of other functional components of these scales, like the form of the weigh¬ 
ing beam and the attachment of the weighing pans’ Suspension at the end of the weighing 
beam, have also been chosen in such a way that this exact choice can be identified, from a 
present-day perspective, as improving the scales’ accuracy. For example, the long weighing 
beam is thicker in the middle, thus increasing the weighing accuracy without reducing 
the stability requirements too much. A combination of two other details, the weighing 
pans’ suspensions emerging horizontally at both ends of the weighing beam and the beam 
ends being designed in the shape of a lotus flower, ensures that the leverage ratios do 
not change (or only imperceptibly) when the scale is dislocated, which also improves 
weighing accuracy. The design of the individual components of these scales seems to solve, 
from a present-day perspective, subproblems that emerged when such scales were built. 
A first survey shows that many of these design features can also be found on scales from 
other regions and times. Since the design of the respective components represents indeed 
optimized Solutions, but by no means Solutions without any alternative, one probably 
has to assume that such Solutions did not usually develop independently, but spread once 
they had been established. The means of the Digital Atlas oflnnovations are intended to help 
better understand the development and spread of such subproblems as part of a complex 
innovation process. 


6 The beginning and spread of metallurgy 

Metallurgy is one of the key technologies of the Copper Age innovation package. The 
complex technology of casting copper demands specialized knowledge, and the use of 
metal as a raw material opens up new technical possibilities which, in turn, allow inno- 
vations in other areas. Childe identified smiths as the first full-time specialists in history 
who also had, as itinerant craftsmen, played a leading role in the rapid and far-reaching 
spread of knowledge from Mesopotamia to Europe. 85 In reply to the model of a single 
origin in Southwest Asia, the model of multiple regions of origins has been offered since 
the 1960s. 86 As is the case for numerous other innovations, this question cannot be an- 
swered conclusively, but with a higher data density and chronological specifications, the 


85 Childe I1954 7-8. 

86 Renfrew |i97d ; opposing this: Pernicka, Rehren, and Schmitt-Strecker 11998! 
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mappings show one extensive and continuous geographical zone of metallurgical activity 
in the vicinity of copper, gold and lead deposits in the mountain regions of Southwest 
Asia. 87 


6.1 State of sources and data stock on the early metallurgy in 
Southwest Asia 

Studies on early metallurgy in Southwest Asia draw upon different types of sources that 
come from different points of the chaine operatoire: Archaeo-metallurgical and mining- 
archaeological research in prehistoric mining districts and in production centers give 
some indication of the knowledge associated with the extraction and processing of metals 
and the Organization of this production. In the last decades, selected mining districts have 
systematically been examined: one focus of research was on the Southern Levant where 
copper had been systematically extracted in the Arabah wadi since the 4th millennium 
BC. 88 Another focus was on Anatolia where extensive surveys have recorded prehistoric 
mining districts in eastern Anatolia 89 and excavations have taken place in the mines of 
Kestel and Götepe in Southern Anatolia. 90 Among the numerous Iranian deposits, espe- 
cially Talmessi, 91 known as silver mine in Sasanian times, and the mining district around 
Veshnoveh, 92 which had been in use since the 3rd millennium BC, have to be mentioned. 
More recently, systematic studies on the copper and gold deposits in the Caucasus have 
begun. 93 

Ideally, the analysis of metal artifacts enables findings on the origin of the raw material 
and the production technique. Objects are mostly found in special survival situations, for 
example as grave goods or in hoards. Given these particular circumstances of discovery, the 
majority of analyzed metal objects is not concentrated near the mineral deposits, but in 
the large cemeteries of the Mesopotamian lowlands and in elite burials in the mountain 
regions. In total, several thousand analyses of metal artifacts from the Southwest Asian 
area are available. 94 

On the basis of such heterogeneous data, a history of metallurgy can yet be painted 
only with a broad brushstroke. It began with the use of native copper and silver for jewelry 
objects in the early Neolithic societies of Southwest Asia and was followed by a period in 
which small tools were made of native copper by cold and warm forging. Cast copper 
artifacts appeared almost simultaneously in the second half of the 5th millennium BC 
in southeast Europe 95 as well as in Western and Southern Asia. 96 The mastery of casting 
opened up new possibilities of mixing metals, and different copper alloys can be detected 
that had been systematically produced since the late 5th millennium BC. Arsenic bronze 
is the most important one of these alloys: the addition of arsenic to copper makes the 
metal harder and produces a silvery color. The alloying of arsenic, which is volatile at 
high temperatures, and copper was accomplished by a multi-level process in which an 
iron-arsenic speiss was produced in a separate process and later smelted together with the 


87 Roberts, Thornton, and Pigott [2.009! 

88 Summary in: Hauptmann (2006! 

89 Wagner and Öztunali [200c! cf. also Yal<pn [2003! 

90 Synthese: Yener | 2 qoc! 

91 Pernicka, Momenzadeh, et al. [2011! 

92 Stöllner et al. |20ii[ 

93 Summary on the state of research in: Courcier [2014! 

94 Hauptmann and Pernicka [2009! Stech I1999I 

95 E.g. in the cemetery of Varna, cf. Hansen [2013! 39-40. 

96 E.g. leopard weight from Shahi Tump, Pakistan, cf. Mille, Bourgarit, and Besenval |20osfc hoard from 
Nahal Mishmar, Israel; on the dating cf. Klimscha 12013! 36-37. 
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copper. This method has been verified for the late 4th millennium BC in the metalwork- 
ers’ Settlement of Arisman in Western central Iran; 97 probably, such a method was also 
used in Tappe Hesar at the northern edge of the central desert. 98 

Arsenic copper has been found throughout Southwest Asia where it had been used 
since the late 5th millennium BC, so the knowledge of the method and the formula spread 
rapidly. Triple alloys of copper, arsenic and antimony are rare, for them, regions of origin 
can be located in the Caucasus and the Levant, for example. 

Since the 4th millennium BC, cupellation has been known in the production centers 
in central Asia, Iran and Anatolia, a method that made the extraction of silver from silver- 
lead ores possible." Small cast or hammered silver objects have been found especially 
in elite contexts since the 4th millennium BC. The combination with copper results in 
a silver-copper alloy which shimmers like silver and is very rare: we know an arrowhead 
from the Riemchen Building in Uruk 100 and another from the simultaneous Arslantepe 
VIA; 101 in the meantime, further finds from a slightly later elite burial in Arslantepe 
VIBi 102 can be added to this list. Lead was also used as an alloying material; especially 
three-dimensional objects like cylinder seals which were complicated to cast were made 
of lead-copper. Admittedly, the addition of lead did not improve the Casting properties 
to any degree, 103 yet the material was regularly employed for certain artifact groups. The 
best-known copper alloy, tin bronze, was used regularly only from the second half of the 
3rd millennium onwards, but not in all regions of Southwest Asia to the same degree: 
the elite burials in the early Dynastie cemeteries show a high amount of tin bronzes, the 
Iranian highlands, however, did not participate in this new technology until well into the 
2nd millennium BC. 104 


6.2 The spread of metallurgical innovations 

The almost simultaneous appearance of cast copper objects in the 5th millennium BC 
and of silver cupellation in the 4th millennium BC suggests a rapid spread of the as- 
sociated knowledge over large distances in the existing social networks. In contrast, the 
silver-copper projectile point from Uruk could have been transferred as a single object, 
particularly since all similar finds are concentrated in Arslantepe. 

The reasons for the search for innovations in metallurgy were not (only) practical 
ones: the early artifacts made of metal have a function as a symbol in social relationships; 
besides, color and esthetic quality were certainly important factors in their spreading. 105 
Esthetic issues also seem to have played a role when adapting alloy formulas so that one 
even accepted a deterioration of technical properties, for example in the case of lead- 
copper. Finally, the non-adaptation of innovations from one region in another suggests, 
like the absence of tin bronze in Iran, decision processes that are rooted in the political 
and economic history of the respective regions. 

Even if the trends summarized here are, in principle, valid for the early metallurgy 
of Southwest Asia, numerous regional differences become apparent at the same time on 
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closer examination. This uneven development in the individual regions only becomes 
visible due to the increased data basis and the thus increased comparability. Their local- 
ization in time and space allows by now the examination of local phenomena in global 
developments and, therefore, the revision of general models. 106 In this area, the Atlas will 
become an important tool for further studies. 


7 Outlook 

The Digital Atlas of Innovations is the Contemporary method to make the development and 
spread of technologies visible. After it has just become possible, due to the radiocarbon 
revolution about 30 years ago, to understand the actual temporal dimensions of the de¬ 
velopment of human culture, the research into technologies and their social prerequisites 
and consequences has also become possible for the first time. Many things are still in the 
early stages, but the research into the development of technology is a key to understanding 
history. 


106 E.g. Thornton and Roberts ^009! 
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